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CXIX. 


PROCEEDINGS OF THE TENTH ANNUAL 
MEETING 


OF THE 


AMERICAN SOCIETY OF HEATING AND VENTI- 
LATING ENGINEERS 


HELD IN THE HALL OF 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
12 West Thirty-first Street, New York City, . 


January 19, 20, 21, 1904. 


First SESSION. 


The meeting was called to order by President H. D. Crane 
at 2.30 p.M. Secretary Mackay called the roll and ae 


that a quorum was present. 
The Secretary read the list of names of members ania 
since the last meeting, as follows: 


NEWLY ELECTED MEMBERS. 


Ernest J. Brooks . . . New York 

R. R. M. Carpenter . . Philadelphia, Pa. 
Henry M. Carruthers. . East Boston, Mass. 
George W. Clark . . . New York 

Fred W. Clegg. . . . Louisville, Ky. 
B.S. Harrison. . . . New York. 

Jas. D. Hoffman . . . Lafayette, Ind. 

A. M. Feldman .. . New York 


J. E. McGinness . . . Pittsburgh, Pa. 
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Edward S. Mobley . . Westminster, Md. 
H. W. E. Muellenbach . Hamburg, Germany 
Millard P. Osbourn . . Camden,N. J. 
Harry A. Robinson . . Chicago, Ill. 

John P. Schaffer . . . Pittsburgh, Pa. 
Kunisuke Sekido . . . Tokio, Japan 
William: G. Snow . . . Philadelphia, Pa. 
Robt. A. Widdicombe . Chicago, IIl. 


Frank J. Corbett (associate) New York 


The President then addressed the meeting as follows: 


PRESIDENT’S ADDRESS. 


To the Members and Guests of the American Society of Heating 
and Ventilating Engineers: 

Gentlemen: It is my pleasure to bid you welcome to-day 
to this, our tenth annual convention, and I hope that the mem- 
bers and our guests will feel free to discuss all the stated sub- 
jects under consideration and will introduce any new ones that 
may be suggested to their minds, or that they have met with 
in their experiences at home, thus making this meeting fulfill the 
object of our annual gatherings, “ Information and Improve- 
ment in Our Profession.” 

Truly “ Time’s noblest offering is her last,” and we are most 
happy to-day in the possession, at last, of an association to 
which it is an honor to belong, not only because it is recognized 
throughout the heating and ventilating engineering world as 
the originator of nearly all of the available literature printed 
in the English language on this subject, but because it enrolls 
in its membership almost all of the brightest minds in the 
world working on this line. 

This high position for our Society was not accomplished 
without many discouraging periods, but by herculean work 
and faithfulness by all the members and the officers so wisely 
elected in the past to the objects and principles aimed at by 
the originators of the Association a great success has been 
scored, and to-day we find it a substantial reality, which will 
survive, because the members have learned of its great per- 
sonal benefits. Every member has contributed his part in 
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attaining this distinction and consideration, but I wish to make 
special mention of the faithfulness and unselfish devotion of our 
worthy Secretary, Mr. W. M. Mackay. It is due this gentle- 
man that the members should know that he was one of the 
Charter members and has served the Society, either as one of 
the Board of Managers, or as its Secretary, ever since its 
organization in the summer of 1894. He has given to. the 
Society much of his valuable time and in a quiet, unassuming 
manner has intelligently handled the affairs of his office, reflect- 
ing credit upon the association and maintaining its dignity. 

The continued success of our Society depends upon the 
willingness of the members to contribute topics for discussion 
and papers describing jobs in practical operation. A most 
valuable and interesting paper can be prepared by the humblest 
member of our society, who has a number of heating jobs work- 
ing, for no two buildings or requirements are alike, and either 
some new feature is introduced or a combination of old ones 
resorted to, which contribute to the success of the plant. We 
are all anxious for practical knowledge and such papers as I 
suggest will give it to us or suggest new lines of thought. 

‘In looking over the printed transactions of our Association, I 
note that but little has been said or written upon the subject 
of heating and ventilation through the medium of the hot-air 
furnace. We have among our numbers gentlemen who have 
had the experience and possess the knowledge and brains to 
advance this profession on the lines of scientific heating and 
ventilation and who can, if they will, lift it above the plane 
of a purely commercial basis. More papers, more discussions in 
the Society meetings, are what is needed, and I would recom- 
mend to the incoming Board of Governors that they make a 
special effort to secure full and comprehensive papers and dis- 
cussions upon this subject at our next summer meeting. 

It is the duty of your Board of Governors to maintain the 
standard of membership of this Society and see that no one 
enters who is not worthy and fully qualified. I quote the words 
of your first President, Mr. E. P. Bates, which fully meet the 
requirements: “I now charge you, as you love the cause in 
which you have so recently launched your bark, to look well to 
your applications for membership, as the growth and prosperity 
of this Society rests upon this fully as much as any proposition.” 
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On the walls of a palace in Europe, I am told, hang two 
pictures side by side; one represents a youth in the pride of his 
manhood cleaving his way through a virgin forest; the other 
that of an old man, bent with age, leaning over a casket con- 
taining the golden glories of his past and of his good name. 
Both pictures are labeled “ Progress.” So, gentlemen, will the 
Society of Heating and Ventilating Engineers progress; first, 
by firmly and steadfastly endeavoring to increase the usefulness 
of its work; and, second, by remembering to carefully maintain 
the standard of its membership. 

In conclusion, I would ask that every member does his duty 
in a combined effort to increase the usefulness of this Society; 
then all the achievements of the past will be but the beginning 
of a future surpassing our fondest hopes. Looking back ten 
years, we may to-day cast our eyes forward with confidence. 
Our Society, which we love so well, in the years that are to 
come shall still more increase and flourish like a plant of 
perennial bloom. 

The President: We have now to hear the report of the 
Secretary. 

The Secretary read his report as follows: 


SECRETARY'S REPORT. 


Gentlemen: Your Secretary would report an increase in 
membership during the past year. At our last annual meeting 
our membership was composed of 156 members, 1 Honorary 
member, 12 Associates and 5 Juniors, or a total of 174 mem- 
bers of all grades. During the year we have added 30 members 
and 4 Associates, one Associate member has been reinstated, 
two Associate members have been advanced to full member- 
ship, two Junior members have been advanced to full member- 
ship, and one Associate member failed to qualify; four members 
have been dropped from the roll for non-payment of dues 
and one member, Mr. A. H. Fowler, died June 3, 1903. Our 
present membership is 185 members, one Honorary member, 
15 Associates and 3 Juniors, or a total of 203 members of all 
grades, making a net increase of 29 during the past year, in 
addition to which we have a number of applications to be 
acted on and voted on after the annual meeting. 
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The financial affairs of the Society are in good condition. 
At the last annual meeting there was a balance in the hands 
of the Treasurer of $453.69. We have received from all 
sources during the past year $2,423.93, which, with the balance 
on hand, made a total of $2,877.62 available. 

The expenditures amounted to $2,334.13, leaving a balance 
in the hands of the Treasurer of $543.49. 

There is a balance owing from members for dues and from 
newly elected candidates for membership for initiation fees and 
dues and for Proceedings amounting to $490; this, with the 
balance on hand, amounts to $1,033.49. 

We have no unpaid bills except those in connection with 
the present meeting, which have not been presented, and the 
Secretary's account, amounting to $40.56, so that, deducting 
this, with the amount on hand and owing from members and 
others, leaves a balance of $992.93. 

The members dropped from the rolls during the year owed 
the Society a total of $140. 

The Secretary’s expenses for the year, including stenog- 
rapher, clerk hire, rent of post-office box, expenses in connec- 
tion with the summer meeting, postage, 12 tin-lined boxes 
for the Proceedings on hand, expressage, etc., amount to 
$530.58. 

The 1903 Proceedings have been edited and printed, they 
are now being corrected and bound, and will be forwarded to 
the members during the month of February. The cost of the 
editing and printing of these Proceedings will amount to about 
$800. 

The Society held a successful meeting at Niagara Falls, 
N. Y., July 17 and 18, 1903. : 

All the papers to be presented at this meeting, with the ex- 
ception of two, which will be read from manuscript, while re- 
ceived late, have been printed and forwarded to the members. 

Respectfully submitted, 
W. M. Mackay, Secretary. 


On motion, the report was received and placed on file. 


The President: The report of the Treasurer is next in 
order. 
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The Secretary then read the Treasurer’s report, 





as follows: 


New York, January 19, 1904. 
Gentlemen: Your Treasurer begs to submit the following 


report: 
Balance on hand Jan. 21, 1903.......... $453 69 
Cash received since Jan. 21, 1903: 
NL Fy onde sinew a be $9 00 
MIEINE 5.5 visixs sanacins 43 73 
PYOCOCGIEGS ......0 6.52 ceeees 26 00 
Subscription to deficiency fund I5 00 
I astneheseans 425 00 
SE a Reis cieas ea s-ob- oh eaA 1,905 20$2,423 93 
—_——— $2,877 62 
Disbursements for the Society: 
Treasurer—collections, stamps, etc.... $2 28 
Secretary’s account, 1902............ 45 06 
Mechanical Engineers’ rooms......... 65 00 
Stenographer, annual meeting........ 176 25 
Certificates of membership........... 49 75 
DO Te EA, GR a a gan p'n cso ciciavinns 128 41 
Schoen & Kellerman, printing........ 154 60 
Editing 1902 Proceedings........... 100 00 
Stenographer, summer meeting....... 146 75 
J. J. Little, advance papers, annual mtg. 46 75 
J. J. Little, 1902 Proceedings......... 611 34 
J. J. Little, Constitution and By-Laws.. 103 17 
J. J. Little, uniform contracts......... I5 50 
J. J. Little, advance papers, summer 
NE ine ke otk bial eke ko SWANS EE 24 25 
Secretary’s services, 1903............ I50 00 
Secretary’s account, 1903............ 490 02 
J. P. Pritchard, legal fees............ 25 00 $2,334 13 
Balance in Washington Trust Co............. $543 49 
Respectfully submitted, 
J. A. Goopricu, Treasurer. 
On motion, duly seconded, the report was received and 
placed on file. 
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Mr. A. E. Kenrick then read the report of the Board of 
Governors, as follows: 


REPORT OF BOARD OF GOVERNORS. 


New York, January 19, 1904. 

Gentlemen: Your Board of Governors met and organized 
January 22, 1903, appointing a Committee on Finance, Mem- 
bership and Publication. The various committees have given 
careful attention to their duties and the Board has met as 
often as was found necessary during the year. 

We are able to report an increase in membership and the 
financial affairs of the Society are in good condition, with suffi- 
cient funds on hand to pay for the publication of the 1903 vol- 
ume, which has just been printed, and which will be forwarded 
to the members during the month of February. 

According to resolution at the last annual meeting, the Board 
of Governors met and revised such parts of the By-Laws as 
were complained of at the last annual meeting, sending out a 
letter ballot to the members. Sixty-eight votes were cast, 64 
being in favor of and 4 against the amendments, which were 
adopted. 

According to resolution at the last annual and summer meet- 
ings, your Board of Governors have carefully considered the 
advisability of organizing local chapters of the Society in differ- 
ent sections of the country. After due consideration it was 
decided that on account of our limited membership and the 
few points where sufficient members could be got together to 
make it a success, that we report against the question of local 
chapters at this time. : 

According to resolution at the summer meeting, a vote by 
letter ballot was taken on the Metric system, 80 votes being 
cast out of a total voting membership of 168. On the first 
proposition there were 34 votes “in favor of the adoption of 
the Metric system of weights and measures as the legal stand- 
ard of the United States” and 45 against. On the second 
proposition there were 37 votes “in favor of the adoption of 
the Metric system in the Departments of the Federal Govern- 
ment” and 42 against. On the third proposition there were 
41 votes “in favor of legislation which would promote the 
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adoption of the Metric system” and 39 against. From this it 
will be seen that the first proposition was lost by I1 votes, the 
second proposition by 5 votes, while the third proposition was 
carried by 2 votes. 

Your Board of Governors has been in communication with 
the Carnegie Institute, Washington, D. C., regarding research 
in connection with heating and ventilation. Suggestions have 
been made to the Institute and its officers are now considering 
these suggestions with a possibility of favorable results. 

A revision of the Constitution and By-Laws with a revised list 
of members will be published and forwarded to the members 
after this meeting. 

A summer meeting was arranged for July 17 and 18, 1903, 
at Niagara Falls, N. Y., which proved successful in every way. 
Rspectfully submitted, 

H. D. Crane, Chairman ; 

C. B. J. Snyper, Vice-Chairman ; 
A. E. KENRICK, 

R. C. CARPENTER, 

Joun GoRMLy, 

GEO. MEHRING, 

W. M. Mackay, Secretary. 


On motion, the report was received and placed on file. 

The President: The Standing Committees will now be called 
upon to make reports. Mr. Snyder is Chairman of the Com- 
mittee on Compulsory Legislation, but he does not appear to 
be present. 

The Secretary: I make the motion that the reports of all the 
Committees whose Chairmen are not here be laid over for the 
present. 

Motion seconded and carried. 

The Secretary: There is a Standing Committee which does 
not appear on the programme, that on Uniform Contracts, of 
which Mr. Jellett, who is present, is Chairman. They finished 
their labors last November, and I suppose it would be wise at 
this time to have Mr. Jellett hand in the report. 

Mr. Stewart A. Jellett then read the report as follows: 
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REPORT ON UNIFORM CONTRACT. 
New York, January 19, 1904. 

Gentlemen: At the last annual meeting of our Association 
the Committee made its report on Uniform Contract and Gen- 
eral Conditions governing the specifications, and submitted a 
form for same which was accepted by the Society, and the Sec- 
retary was instructed to send out copies of the proposed form 
to all members of the Society, with the request that they send 
to the Committee any suggestions or criticisms they had to 
make, and that when these suggestions and criticisms were 
received the Committee should then go over the proposed 
Form of Contract and General Conditions and consider the 
suggestions made and make any modifications that they felt 
would improve it. After this was done the matter was to be 
brought before the National Association of Steam and Hot 
Water Fitters for their consideration, with the request that if 
they approved that their name should also appear on the printed 
forms that would later be sent out, so that the approval of both 
the Master Steam Fitters and our Society should appear. 

The Committee beg to report that they received a number 
of suggestions, gave them their careful consideration, and as a 
result made a number of changes and modifications in the pro- 
posed form, and final corrected copy has been sent to all mem- 
bers by the Secretary, and the matter was brought before the 
last Convention of the Master Steam and Hot Water Fitters 
in Washington, and a resolution was passed at that Convention 
that the members of the Master Steam and Hot Water Fitters’ 
Association give consideration to the Form proposed by the 
American Society of Heating and Ventilating Engineers, and 
that copies be sent to all members for their consideration and 
that upon receipt of a favorable rely from the members their 
Board of Directors should approve of same. 

Copies of the revised form have been sent out to the Master 
Steam and Hot Water Fitters’ Association, and by them to 
their members throughout the country, but up to the present 
writing we have no official decision from their Board of 
Directors. 

Your Committee would make this as their final report and 
would ask, therefore, in view of the fact that they have com- 
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pleted their labors, that they be discharged from further con- 
sideration in this matter. 
Very truly yours, 
S. A. JELLETT, Chairman. 


Mr. Andrew Harvey: I move that the report be accepted and 
referred to the Board of Governors and that the Committee be 
discharged. Seconded and carried. 

The President then appointed as Tellers: Mr. H. A. Smith, 
Mr. H. J. Barron, and Mr. H. L. Anness. 

The President: We will now take fifteen minutes recess, and 
if any one comes in in the meantime that has not voted, he 
will have an opportunity to do so. 

Recess of fifteen minutes. 

The President: The next order of business is New Business. 

Mr. Andrew Harvey: I don’t know whether it is in order now 
to say anything about the summer meeting. 

The President: I presume that would be considered as new 
business. Have you anything to suggest? 

Mr. Harvey: I would simply suggest that if the Society sees 
fit to come to Detroit, I will guarantee that they will have as 
pleasant a time as they could get in any city in the country. 
And I will also state that if they want to go to the St. Louis 
Exposition from that point, it is practically the same as going 
to Chicago, and they can go in one night. I speak of it 
simply to bring it before this meeting, Mr. President, and 
would move that the Board of Governors be requested to 
arrange that the summer meeting be held in Detroit this sum- 
mer. ‘ 

Seconded by Mr. A. H. Smith and carried. 

The President: We have a report that we can hear at this 
time from Mr. Harvey of the Tenth Anniversary Committee. 

Mr. Harvey then read the report as follows: 


THE REPORT OF THE TENTH ANNIVERSARY COMMITTEE. 


At the annual meeting of the American Society of Heating 
and Ventilating Engineers two years ago, as the result of a 
motion to celebrate the Tenth Anniversary of the Society, a 
Committee was appointed to aid the officers and Board of 


PE 
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Governors in carrying the idea into effect. The Committee in 
this report has no intention of going into details as to all that 
has been done, but congratulates the Society that as the result 
of its work a decided impetus has been given to the welfare of 
the Society as reflected in the largest membership the Society 
has ever enjoyed, and increased interest in the annual meetings, 
also the summer meetings. Possibly the principal work done 
has been to explain to the profession the valuable service which 
this Society has rendered. This knowledge of an organized 
body working to a commendable end has secured the attention 
of those broad-minded and ambitious engineers who desire to 
participate in the excellent work. The first work done by the 
Committee was at the summer meeting at Atlantic City, 
eighteen months ago, and really was in the nature of an ex- 
planation of the objects of the Society, its method of working, 
and what it had accomplished. This work was supplemented 
at the annual meeting a year ago, and again at the summer 
meeting last year at Niagara Falls. If this Committee has done 
no other work, it is a substantial achievement to report that 
the tendency among men in this profession which obtained a 
few years ago of cherishing their experience as valuable per- 
sonal secrets has been superseded by a liberality in the exchange 
of valuable experience, and is in itself an achievement of which 
the Society can well be proud. The Committee is willing to re- 
port that many of its aims and ambitions have not been accom- 
plished, and is, as a result of its work and experience, strongly 
convinced that the archives of the Society should contain de- 
scriptions of all kinds of heating and ventilating plants that 
would make a valuable history of the art, and an invaluable col- 
lection of data for a reference by engineers who‘have been de- 
voted to one branch, and who have calls made upon them to 
design systems in another branch of the profession. 

The Committee has induced some of our members to present 
the interesting papers which will contribute substantially to 
the entertainment and value of this meeting. It has worked in 
connection and cooperation with the Board of Governors and 
the Secretary, and had the support of all the officers. The 
Committee desires to thank the Secretary for his ever ready 
assistance, the Board of Governors for the support of their 
efforts, the officers for their encouragement, and the members 

2 
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for the work that they have done in making the tenth annual 
meeting an anniversary one which, when it closes, will, we 
feel certain, be one of the most beneficial in the history of the 
Society. 

It is the intention of the Committee to assist in entertaining 
the members and guests at this meeting, and hope that our 
report will be accepted and the Committee discharged at the 
close of the meeting. 

ANDREW Harvey, Chairman. 


On motion, duly seconded, the report was received and 
placed on file, and the thanks of the Society were extended to 
the Committee. 

The President: No other business being brought before the 
meeting, we will proceed to take up the Topical Discussions. 
There has been a suggestion made that we start in with the 
thirteenth topic, ‘* In making screwed joints is it better to use 
some compound or make them up with iron with no com- 





pound?” 

The topic was discussed by Messrs. Barron, Cary, Kenrick, 
Lyman, Paul, Joslin, and President Crane. 

The President: We will proceed now to the consideration of 
topic No. 12: “Has the need been demonstrated of some 
method of ventilation in connection with accepted systems of 
heating?” The subject is now open for discussion. 

The topic was discussed by Messrs. Cary, Joslin, Chew, 
3ernhard, Berry, Lyman, Barron, Reck, Kenrick, Blackmore 
and Hosford. 

On motion, duly seconded, the meeting adjourned for the 
evening session, at 8 o’clock P.M. 


EVENING SESSION. 


Tuesday, January 19, 1904. 

The meeting was called to order at 8.20 P.M. 

The President: We will take up the business of the evening 
session of the first day and hear the report of the Tellers of 
Election. 

Mr. Smith read the report of the Tellers as follows: 
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New York, January 19, 1904. 
The Tellers report the following result of the ballot: 


eee ee ee ee ee ee ee eee ee 
President: 
Andrew Harvey . . . €8 William Kent 35 


First Vice-President: 


John Gormly . . . . 65 R.P. Bolton. 38 
Second Vice-President : 
R. C. Clarkson. . . . 64 John Hopson .. . . 38 
Secretary: 
WwW. MM. Mackey. . . . @ 3. 0. Gemeé ..-. ..6 
Treasurer : 
U.G. Seley .... % FP wee... . & 
Board of Governors: 
R. C. Carpenter . . . 88 Geo. Mehring ... . 46 
A.E. Keuick . ... 9% Thos Berwick... . 3 
C. 3.5. dagder... .. 96 HA. Pee. . — 
SO. fee: .... oa ee eee 22 
J.J. Blackmore. . . . 49 Richard Hankin . . . 19 
Respectfully submitted, 
H. A. SMirn, 
H. J. Barron, 
H. L. ANNEss. 


The President: We will now have the reading of the paper, 
“A Short History of Our Society,” by Stewart A. Jellett, 
member of the Society. 

Mr. Jellett: Mr. President and Gentlemen—It was thought 
by the Committee on the Tenth Anniversary that it might be 
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a good thing to have a short history of the Society for this 
meeting, as a great many members of the Society who have 
joined in recent years knew but little of the early days. That 
is why this brief history is written. 

Mr. Jellett then read the paper, which is printed elsewhere 
in this volume. 

The President: This paper is scheduled for discussion. Are 
there any remarks to be made upon the paper, or any questions 
to be asked? Not hearing any we will proceed to the topics for 
discussion : 

No. 1. “ Should it be considered the work of the Society to 
secure and preserve records in detail of the different types of 
heating systems in different types of buildings? ” 

The topic was discussed by Messrs. Wolfe, Jellett, Chew, 
Meyer, Kinealy, Barron, Snow, Smith, McKiever and Secretary 
Mackay. 

The President: We will now take the second topic: 

No. 2. “ Could the interests of the purchaser of heating 
systems be conserved by a closer relation between the heating 
engineer and the manufacturer of apparatus?” 

The topic was discussed by Messrs. Barron, Lyman, Chew 
and Davis. 

The President: Is there any further discussion? If not, we 
will proceed to No. 3: 

* The relative advantage of low pressure and vacuum systems 
for small work in residences, etc.” 

The topic was laid over for discussion at another time. 

The President: If it is the pleasure of the Society, we will 
now take up topic No. 11. It is: 

“Has latest practice demonstrated the advisability of using 
smaller sizes of pipe in hot water heating systems in green- 
houses?” 

The topic was discussed by Prof. Carpenter, Capt. Reck, 
Secretary Mackay and Messrs. Chew, Bernhard and Barron. 

The President: It is moved and seconded that we adjourn 
to meet to-morrow afternoon at 2. But before putting that 
question I wish to call your attention to the fact that the 
Society is to be congratulated on the presence among us of a 
foreign member, Captain A. B. Reck, of Copenhagen, Den- 
mark, who has timed his visit to the United States so as to 
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attend this convention and this meeting, and he will read a 
paper to-morrow. This is the first time we have had any of 
our foreign members with us who have read papers. Some of 
them have sent papers to us. 

Mr. Wolfe: I move that we welcome the member by a rising 
vote. . 

It is moved and seconded that we honor the foreign member 
with a rising vote. All those in favor will indicate it by rising. 
It is unanimous. You are welcome, sir, by a rising vote. 

The meeting then adjourned. 


SEconpD Day. 


AFTERNOON SESSION. 
Wednesday, January 20, 1904. ° 

The meeting was called to order by President H. D. Crane 
at 2.30 P.M. 

Mr. Barron then read a paper entitled, “ A Review of Some 
Heating Literature.” 

The paper was discussed by Messrs. Barron and Kenrick. 

Mr. Wolfe: I move that the recommendations made by Mr. 
Barron in his paper be referred to the Board of Governors, in 
view of the discussion last night, and that the Society collect all 
technical literature possible on the subject and either embody 
it in our annual book or put it in some permanent form. 

Motion seconded, put to a vote, and carried. 

The President: If there is no further discussion, we will 
proceed to the next paper. I would like to state to the Society 
that the next paper was prepared at the special request of the 
Executive Committee of this Society. Feeling that there was 
instruction in it, and that a paper upon this subject would 
certainly benefit all of us, when we heard that Captain Reck 
was coming to this country we asked him to so time his visit 
here that he could be with us, and prepare a paper to read upon 
a subject that he has fitted himself so carefully to treat by prac- 
tical work and by study. Gentlemen, I introduce to you 
Captain Reck, of Copenhagen, Denmark. 

Captain Anders B. Reck then read a paper entitled: “ De- 
scription of Hot Water Heating Aparatus in Schioldann Insti- 
tute, Copenhagen, Denmark.” 
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The paper was discussed by Messrs. Joslin, Kinealy, Barron, 
Barwick, Davis, Paul, Snow, Lyman, Mehring, Blackmore and 
James Mackay. 

The President: We will now take up the next paper, “ The 
Metric System,” by Charles Hauss, a member of the Society. 
This will be read by Professor Kinealy, as Mr. Hauss is not 
present. 

Professor Kinealy: I read this paper for the author, but I 
do not want you to infer that from my reading it I endorse all 
that it says. 

Professor Kinealy then read a paper on the Metric System, 
by Charles S. Hauss, Antwerp, Belgium. 

The paper was discussed by Messrs. Chew, Blackmore, Bar- 
ron, Kinealy, Harvey, Snow, Baldwin and Reck. 

’ On motion, the meeting adjourned until Thursday morning 
at 10.30 o'clock. 


TuirD Day. 


MORNING SESSION. 


Thursday, January 21, 1904. 
The meeting was called to order by President H. B. Crane at 
11 o'clock. 
Mr. B. H. Carpenter read the report of the Committee on 
Compulsory Legislation, as follows: 


REPORT OF COMMITTEE ON COMPULSORY LEGISLATION. 


To the American Society of Heating and Ventilating Engineers: 

Gentlemen: Your Committee has made not a little effort 
with regard to the adoption by various States of laws regarding 
sanitation, which would also include requirements of proper 
ventilation in public buildings and public schoolhouses. There 
has been, thus far, no specific result, other than to clear the 
atmosphere somewhat, and point to the only method by which 
the desired result can be accomplished. 

Mr. B. H. Carpenter, a member of the Committee, has taken 
up the question with the members of the Pennsylvania Legisla- 
ture. Some quotations from the letters received by him are 
of great interest to this Society, and we therefore venture to 


























TENTH ANNUAL MEETING 


quote same: Senator Wagoner stated that,the bill forwarded by 
Mr. Carpenter was apparently snowed under in the Senate 
Committee on Sanitation and Public Health; further, that 
Pennsylvania has, he regrets to say, so far as its Legislature is 
concerned, the least concern for its public health of any State 
or Territory in the Union; it it a shame and a disgrace. He 
stated also that the members of the Committee of the Asso- 
ciated Health Authorities and the sanitarians of the State would 
cooperate with Mr. Carpenter in the passage of the law; that 
the annual meeting of the Associated Health Authorities and 
the Sanitarians of Pennsylvania would be held in Harrisburg on 
a given date, and that the meeting would call together a legis- 
lative committee representing fifty senatorial districts of the 
State before concerted action could be had looking to further 
important legislation in behalf of better sanitary laws of the 
State. Mr. Carpenter attended the meeting, but, unfortu- 
nately, Senator Wagoner was unable to be present. Directing 
his endeavors to have a hearing, the following proposition was 
made very clear to him: that before any action could be taken 
in the matter it was necessary that the Legislative Committee 
be informed of what previous legislative enactments touching 
this subject were already upon the statute books. This natu- 
rally means that the attention of a legal firm will be necessary 
to take care of the subject. 

In the State of New York, as reported last year, a bill was 
sent on to the Superintendent of Schools in Albany, whose wide 
acquaintance with the educational authorities who had pledged 
themselves to support the bill promised success. The unfortu- 
nate controversy, however, which arose between the State 
Superintendents of Departments and the Board of Regents 
prevented any action being taken. 

This year the bill was sent to Albany about three weeks 
prior to the beginning of the legislative session, and on January 
8th we were informed that the bill had been submitted on the 
7th inst. to Mr. C. W. Meade, Assemblyman of Albany County, - 
who agreed to see that the bill was introduced. The bill was 
made to apply to cities of the third class and to incorporated 
villages, as in cities of the first and second class the provisions 
of the bill are already being observed. Later it was found 
that Mr. Meade did not think it would be well for him to intro- 
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duce the bill, as he represented a district containing cities of the 
second class, but it was to be introduced by one of two other 
men, whose names were given. Not hearing anything in a 
few days, he was written to on the 15th for information, and this 
morning there was received a letter stating that the bill has 
not yet been introduced, but that it will be, as before promised, 
within a day or so by the Albany delegation, and that should 
they decline to take charge of the bill, Mr. Cole would consult 
us immediately as to what should be done. He says in his 
communication that the bill is an important and far-reaching 
one, and as it applies to cities of the third class and incor- 
porated villages, it would seem imperative that it should be 
introduced by a representative of such locality. 

The bill, at the present time, is receiving quite wide circula- 
tion through its publication in a little hand-book entitled, 
“School Architecture. Handy Manual for Architects and 
School Authorities,” which has been compiled by Mr. William 
George Bruce, editor of the “ School Board Journal,” and pub- 
lished and distributed by a firm which makes certain appliances 
which engineers apparently deem essential for successful me- 
chanical ventilation. The bill is printed in its entirety, the page 
being headed, “ Law of Schoolhouse Construction,” and the 
first paragraph containing the sentence, “ Its strict observance 
in the construction of school buildings is strongly recom- 
mended.” The distribution of the bill in this shape cannot be 
otherwise than beneficial. 

Your Committee made efforts in other directions, without 
any greater success than above noted, and it is therefore un- 
necessary to discuss them in detail. From the work gone 
through, however, we would draw the following conclusion: 
That compulsory legislation is not to be obtained without the 
retention of some firm of attorneys who make legislative busi- 
ness a specialty, and who can follow up every move necessary to 
be made. 


C. B. J. Snyper, 
ANDREW HARVEY, 
B. H. CARPENTER, 
Henry ADAMS, 
T. J. WaTERs, 


Committee on Compulsory Legislation. 
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Mr. B. H. Carpenter: I might add that, though I have bills 
that have been presented in the New York Legislature, and 
bills that have been gotten up in our own State, the legislators 
would have nothing to do with the bill. They said it would be 
no use trying to present it until we had all the data regarding 
the laws that have been passed in the past. As that would re- 
quire a great many years, and necessitate the reading of a great 
many books, it was a big job, and I naturally gave it up at that 
point. I had a personal friend in Harrisburg, also a member 
of the Senate, who said that if we could get things together 
he would gladly frame the law, and would do anything he 
could in reason, but I could not ask him to do all that work. 

On motion of Mr. Chew, duly seconded, the report was 
accepted and placed on file. 

The President: I would like to have a report from the Com- 
mittee of which Professor Kinealy is a member, the Committee 
on Standards. 

Professor Kinealy: The Committee has only a verbal report 
to make. The special work referred to the Committee last year 
was in connection with Mr. Blackmore’s paper on the rating of 
boilers. We had to wait until almost the beginning of this 
year in order to get a copy of the discussions at the last meet- 
ing. We wanted the discussion in full, and such suggestions 
as were given by the members during the discussion. The re- 
sult was that we have not made any material progress with this 
work, and we can only report that the matter has been taken 
up and that it will be worked out during the coming year. I 
have also spoken to the president of the Carbon Club, and the 
Carbon Club will cooperate with us; that is to say, the club 
has taken some steps in this matter, and they will allow us to 
use some of their data, which will help us in a way. 

The President: We will proceed to the papers for the third 
day’s proceedings, and we will listen to the reading of the paper 
contributed by a non-member, Dr. G. M. Aylesworth, at the 
request of the Society. The Doctor will be kind enough to 
step forward now and read his paper. 

Dr. G. M. Aylesworth then read the paper referred to, en- 
titled, “ Test of a Hot Air Heating Apparatus, Using Radiators 
Instead of Registers.” 

The paper was discussed by Messrs. Kent, Barron, B. H. 
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Carpenter, Joslin, Kenrick, Wolfe, Richardson, Snow, Berry, 
Chew and Eckfeld. 

The President: Have you finished the discussion on this 
paper? As I hear no response, I will close this discussion, and 
we will proceed to the reading of the next paper, “ To Figure 
Heating Work Accurately—with a Table Showing the Losses 
in British Thermal Units for Various Surfaces.” By Charles F. 
Hauss, Antwerp, Belgium. Mr. Hauss is a member of the 
Society, but he is not present. Will Professor Kent be kind 
enough to read the paper? 

Professor Kent then read the paper referred to. 

The paper was discussed by Messrs. Feldman, Kent, Kinealy, 
Snow, Barron, Oldacre, Chew, Joslin, Wolfe, Richardson and 
Davis. 

At the close of the discussion, on motion of Mr. Chew, the 
question of the value of extended surface was referred to the 
Committee on Tests. 

On motion, the Society took a recess until 2 o’clock P.M. of 
the same day. 


THIRD Day. 


AFTERNOON SESSION. 


Thursday, January 21, 1904. 
The meeting was called to order by President H. B. Crane at 
2.30 o'clock. 
The President : Is the Committee on Tests ready to report? 


REPORT OF THE COMMITTEE ON TESTS. 


Professor Carpenter: I have no formal report to make re- 
garding Tests, but I wish to lay before the Society some of the 
matters which have come to my attention in reference to testing 
during the year. I have made during the year, in connection 
with the University work, a large number of tests with radia- 
tors, which is along the line of the work suggested for the 
Committee. Those tests, however, were generally made for 
the purpose of determining the efficiency or capacity of some 
particular radiator, or for getting data by which the Company 
making the radiator might be assured that the radiator was 
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equal to some certain standard form. The results do not seem 
to be of sufficient general interest to print in detail, as they 
simply show ordinary and usual results. The results simply 
show that we get certain values from certain shaped radiators 
in certain forms and under certain conditions, as already pointed 
out in my work on Heating and Ventilating. These were of 
course valuable to the manufacturers of the radiators. These 
are the only tests which I have conducted or which have been 
conducted by the Committee on Tests. 

I have thought that possibly there might be some question 
regarding how far the Society could go in committing itself to 
any work done by any Committee on Tests. The testing is 
some man’s work, regarding which there may be a dispute 
either as to method or as to result. A dispute is often likely to 
be the case when there is any competition for high results be- 
tween two or three different manufacturers. It seems to me 
that the Society cannot afford to do any testing where there is 
competition. It cannot afford to act as judge or umpire in any 
case of that kind; there is no glory in it, and there is certainly 
little satisfaction in it, and yet there would be a good deal of 
unpleasant responsibility to assume. I have sometimes won- 
dered what the true object of the Committee could be. The 
Society set aside something like $150 which could be used by 
the Committee. We could very properly take up some investi- 
gation, and it was, I think, the intention that that sum might 
be used for such a purpose. It has not, however, seemed to the 
Committee, especially to the Chairman of the Committee, judi- 
cious to use any of that money for any investigation which has 
been suggested. If there is any investigation which the Society 
feel ought to be carried out, that money, I think, could be 
used to very good advantage. I might say in connection with 
any investigation that our facilities at Cornell University, which 
are second to none in this country, generally could be used for 
such purposes without any charge to the Society. There are 
always, however, jncidental expenses in addition to apparatus 
connected with every test, although such expenses are not 
likely to be large. There is nothing required for the skilled 
work of the engineering force in charge. As I have said, the 
Committee have not felt it judicious to take up any such investi- 
gation. The amount at our disposal, $150, is not great, and 
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probably not sufficient for an extended investigation. Some- 
times the expenses of an investigation are serious; and in that 
case the amount would not go very far. 

With this very short and informal statement of the work of 
the Committee I will conclude my report. 

On motion, duly seconded, the report was received and 
ordered published. 

The President : The next thing on the programme is the read- 
ing of Professor Carpenter’s paper, which was transferred from 
the second day, “The Necessity of Moisture in Heated 
Houses,” by R. C. Carpenter, member of the Society. 

Professor R. C. Carpenter then read the paper. 

The President: In view of the fact that we are a little behind 
time in our schedule, and also that the paper which will follow is 
very closely connected with this paper of Professor Carpenter’s, 
if there are no objections, I will call for the reading of the next 
paper, and then discussion on the two papers can be taken up 
jointly. Are there any objections? 

On motion, duly seconded, the Society proceeded to the read- 
ing of the next paper. 

The President: The next paper is “ The Battery System of 
Warm Air Heating,” by C. E. Oldacre, of Philadelphia, Penn- 
sylvania. Mr. Oldacre is a member of this Society. 

Mr. C. E. Oldacre then read the paper referred to. 

The two papers were then discussed by Messrs. R. R. M. Car- 
penter, Oldacre, Kent, Chew, Switzer, Wolfe, Richardson, 
Barron and Snow. 

The President: This closes the discussion on the papers. The 
time has now arrived when I am to inaugurate the officers that 
were appointed by this Society for the next year. But before 
leaving the chair as your President, I wish to say to you that 
during the last year my association with the Society has cer- 
tainly been one of the most pleasant that it has ever been my 
experience to enjoy. And I am satisfied that the Society to-day 
is on such a firm foundation, and has demonstrated so clearly 
its necessity to the engineering world, that all presidents that 
you may elect hereafter will certainly consider it one of the 
highest honors and compliments that could be extended to 
them. I will appoint as a Committee Mr. Kenrick and Mr. 
Kent to escort to the rostrum the incoming President. 
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The President-elect, Mr. Andrew Harvey, escorted by the 
Committee, approaches the rostrum. 

The President (Mr. H. D. Crane): Mr. Harvey, it gives me 
pleasure to welcome you here, and I know that in leaving this 
office in your hands I leave it in good hands, and that it will 
prosper under your administration. 

Are the Board of Governors and the officers present? 
(Messrs. R. C. Carpenter, Kenrick, Snyder, Crane, J. J. Black- 
more advance towards the rostrum.) 

The President (addressing the President-elect): Mr. Presi- 
dent, these gentlemen have been elected as your assistants for 
the coming year. 

The President (Mr. Andrew Harvey): Gentlemen, I fully 
appreciate the honor conferred upon me, and with your assist- 
ance I will do the best I can to increase the honor and usefulness 
of this Societly. (Applause.) 

The President: Gentlemen, the retiring President informs 
me that Topic No. 4 of the second day’s session has not been 
taken up yet, and if it is your pleasure we will take up that topic 
at the present time. The topic for discussion is Topic No. 4, 
“The Desirability of More Accurate Records as to Tempera- 
ture and Humidity in Figuring the Requirements for District 
Heating Systems.” 

Mr. Kenrick: There was a letter read by the Secretary on that 
subject, and I think that that subject was practically considered 
under Topic No. 1. I therefore move that we pass from the 
consideration of Topic No. 4 to the consideration of Topic 
No. 5. 

Motion seconded and carried. : 

The President: Topic No. 5 is, “ Can a Constant Relation 
Be Established between the Areas of Cold Air Ducts, Hot Air 
Flues and the Radiating and Heating Surface in Different 
Systems of Indirect Heating?” Has any gentleman anything to 
say on that subject ? 

The topic was discussed by Messrs. Kent, Kinealy and Reck. 

The President: If there is nothing further to be said upon 
this topic we will take up next Topic No. 6: “* What Is the Pre- 
vailing Practice in Proportioning Water Heaters in Hot Air 
Furnaces to the Work to Be Done?” 

The topic was discussed by Messrs. Chew, Snow, Switzer and 
Richardson. 
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The President: If there is no further discussion on that sub- 
ject we will pass to the next topic, No. 7, “ Are All Types of 
Sectional Cast Iron Boilers Adapted for Steam Heating?” Has 
any gentleman anything to say on that subject? 

The topic was discussed by Messrs. Smith, Chew, Kent and 
Reck. 

The President: If there is no further discussion on that sub- 
ject, we will take up the next topic, No. 8, “ Has Experience 
Demonstrated the Relative Superiority of Iron or Steel Pipe as 
Regards Durability in Heating Systems? ” 

The topic was discussed by Messrs. Barron, Switzer and 
Mackay. 

The President: If there is nothing further on this subject, we 
will pass on to the next topic, No. 9, “ Has a Percentage of In- 
creased Efficiency Been Established When Fans Are Used in 
Connection with Radiation from Steam Heaters, Hot Air Fur- 
naces, etc.?”’ I think that subject was discussed somewhat this 
morning in reference to fans for furnaces. Is there anything 
further on that subject that you wish to say? If not, we will 
pass on to the next topic, No. 10, ‘“ Should the Heating Surface 
Used for Skylights, Bow Windows, etc., in Residences Bear 
the Same Relation to the Glass as in Greenhouse Heating 
Systems?” 

No discussion took place on these topics. 

The President: I will now announce the names of the Stand- 
ing Committees for the ensuing year. 

The President read the names of the Committees as follows: 

Compulsory Legislation: C. B. J. Snyder, Chairman; Henry 
Adams, W. C. Vrooman, T. J. Waters, B. H. Carpenter. 

Standards: J. H. Kinealy, Chairman; H. D. Crane, James 
Mackay, J. J. Blackmore, Wm. G. Snow. 

_Tests: R. C. Carpenter, Chairman; Wm. Kent, Geo. Mehring, 
A. A. Cary, B. F. Stangland. 
The President: If there is no further business before the 
meeting. a motion to adjourn will now be in order. 

On motion of Mr. Kenrick, duly seconded, the meeting then 

adjourned. 
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THE SILVER LOVING CUP SHOWN IN THE ENGRAVING WAS PRESENTED TO W. M. 
MACKAY BY THE MEMBERS OF THE AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEEKS AT THE TENTH ANNIVERSARY DINNER IN RECOG- 
NITION OF HIS FIVE YEARS’ SERVICE AS SECRETARY. 
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CXX. 
A SHORT HISTORY OF OUR SOCIETY. 


By 5S A JELLETT. 


(Member of the Society.) 


We celebrate at this meeting the tenth anniversary of the 
founding of our Society, and it seems fitting that we should 
give a few minutes of our time to reminiscences of what the 
Society has done since its organization, and to consider the road 
ahead as to its possibilities. 

It is always interesting to trace the growth of a spontaneous 
movement which leads to the birth of an organization having 
for its object the moral, intellectual, or physical uplifting of the 
race. As the proper heating and ventilation of our homes, 
hospitals, schools and other occupied buildings tend to secure 
better health and greater comfort for their occupants, we can 
certainly include in the list of such organizations The American 
Society of Heating and Ventilating Engineers. 

Until about 1890 the business of heating and yentilating had 
been largely based on the most ancient rule known to engineers, 
the rule of thumb. Why a business of such importance and 
of such magnitude as the heating and ventilating of buildings 
had not been placed on a more scientific basis many years 
earlier, it is not the purpose of this paper to discuss. I believe it 
was the stress of competition, the commercial side of the busi- 
ness, that finally forced the recognition of the necessity for 
more scientific consideration, both in regard to the manufac- 
ture of the apparatus used and in its application for regular 
work. 

Many master steam fitters, members of the Master Steam 
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and Hot Water Fitters’ National Association, which had been 
organized in 1889, feeling the need of more information re- 
garding the engineering side of their business, introduced the 
feature of reading papers on questions of interest at the Na- 
tional Conventions of their Association. As most of those who 
attended these annual conventions were the men who handled 
the business matters of their concerns, not the engineering 
questions, it was their opinion that the conventions were prin- 
cipally for the discussion of business matters, and but scant 
courtesy was given to the reading of these papers, and prac- 
tically no discussion followed. 

I believe the last meeting at which papers of this kind were 
presented was that held in New York City in 1894. At this 
meeting papers were presented by Mr. D. M. Nesbit, of Lon- 
don, England; Mr. E. P. Bates, of Syracuse, N. Y., and Mr. 
Arthur Walworth, of Boston—all of them able papers which 
should have received very careful consideration, but they were 
not given the consideration they merited, and there was but 
little discussion. 

As a result, some of the master fitters present at the Con- 
vention who were specially interested in the engineering side 
of their business became very much disgusted with the manner 
in which the papers were received. One of them, Mr. Hugh 
J. Barron, a member of our. Society, wrote some comments 
on the papers presented at this meeting, together with a criti- 
cism of the action of the Master Steam Fitters’ Association, 
which was published in “ Heating and Ventilation ” in the issue 
of July 15, 1894. The concluding paragraphs of this criticism 
will, I think, be of interest to our members, and are as follows: 

“ There was one thing conclusively shown by this Conven- 
tion, and that was that engineers are in a decided minority; 
the majority are more anxious about getting work and money 
than about the mere art of heating. Imagine any other society 
in the world inviting men to give them the results of their 
thoughts, and one gentleman actually coming three thousand 
miles to do so, and then having a resolution passed that, in 
future, papers must only take ten minutes to read. 

“ We have lots of time for excursions, but only ten minutes 
to hear the result of your thoughts. 

“The facts are that the majority of American heating and 























A SHORT HISTORY OF OUR SOCIETY. 37 


ventilating engineers are not members of the Master Steam 
and Hot Water Fitters’ Association, and that a majority of 
the Association are really business men only. These gentlemen 
cannot appreciate an engineer’s feelings in regard to technical 
matters. It is a pity that there were not at least a thousand 
present to hear Mr. Nesbit’s paper, and to intelligently discuss 
it, as English societies of engineers would discuss a paper pre- 
sented to them by an American engineer of equal eminence. 

“The technical side will have to come more to the front at 
National Conventions, the business side being left to the locals, 
where it belongs, the National Convention to be a grand inter- 
change of views, where all designers, constructors and engineers 
interested in heating and ventilating can exchange views for the 
purpose of elevating and ennobling the art which gives them 
their daily bread.” 

As a direct result of this critical article the American Society 
of Heating and Ventilating Engineers came into existence, and 
to-night we make our best bow and take off our hat to Mr. 
Hugh J. Barron, who has the honor of being the founder of 
this Society. 

The article from which I have quoted extracts was submitted 
by Mr. Barron to Mr. L. H. Hart, then the editor of “ Heating 
and Ventilation,’ who became very much interested in it and 
discussed with Mr. Barron the idea of forming a society which 
should give consideration to engineering matters connected 
with heating and ventilation only. 

Mr. Hart then interested Mr. Wm. M. Mackay, our present 
Secretary, and together Messrs. Barron, Hart and Mackay 
worked up sufficient interest among mén in the heating and 
ventilating business in New York City to bring together sixteen 
of them at a meeting held in Mr. Hart’s office in the World 
Building on August 2, 1894. You will note that this meeting 
was held within three weeks after the publication of Mr. Bar- 
ron’s critical article in “‘ Heating and Ventilation.” 

At this meeting in Mr. Hart's office the feasibility of organiz- 
ing a society of heating and ventilating engineers was very 
carefully discussed, and before adjournment the following 
paper was drawn up and signed: 

“We, the undersigned, agree to become members of a so- 
ciety of heating and ventilating engineers, as suggested at 
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the temporary meeting held this date at the office of ‘ Heating 
and Ventilation,’ 145-146 World Building, New York City.” 


Fred P. Smith, Jas. A. Harding, 
Albert A. Cary Morris S. King, 
Albert A. Cryer, Wm. A. Russeil, 
O. L. Breckenridge, W. M. Mackay, 
Edward A. Munro, Thos. Barwick, 
Percival H. Seward, L. H. Hart, 
Hugh J. Barron, W. B. Wilkinson, 
Geo. B Cobb, H. M. Swetland. 


At this same meeting a committee of five was appointed to 
formulate plans for organizing a society of heating and venti- 
lating engineers. The five men selected were: 


Mr. Fred P. Smith, Mr. Jas. A. Harding, 
Mr. Hugh J. Barron, Mr. Wm. M. Mackay, 
Mr. A. A. Cary. 


That this Committee on Organization entered into their 
work with enthusiasm is shown by the record of their meet- 
ings. The first general meeting of the Committee of Sixteen 
referred to was held on August 2, 1894. The Sub-Committee 
on Organization met in Mr. Barron’s office on August 6th, 
13th and 2oth, and at the meeting of August 20th they selected 
September 1oth as the date for the first general meeting of 
those invited to join the proposed society, and fixed on the 
Broadway Central Hotel as the place for meeting. The Com- 
mittee met again on August 27th and completed arrangemen.s 
for this general meeting. 

A sub-committee, Messrs. Harding, Swetland and Barron, 
was appointed to select a list of names of heating and ventilat- 
ing engineers to whom invitations to become charter members 
should be sent. This committee sent invitations to 157 men, 
inviting them to become charter members. Of those invited, 
75 accepted and became charter members before the date fixed 
for the closing of the list of charter members. 

In order also to be fully prepared for the general meeting 
of September 1oth, a form of proposed Constitution and By- 
Laws was prepared, to be submitted to the general meeting. 
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The preliminary arrangements being completed the General 
Committee and the Sub-Committees looked forward with spe- 
‘cial interest to September roth, when the general meeting 
would show the result of their efforts. 

Who of us who were present at the formal birth of the So- 
ciety at the Broadway Central Hotel on September 10, 1894. do 
not remember it! My strongest recollection is that it was about 
the hottest day I ever spent in any meeting. There was no 
necessity for a system of humidistats; those present furnished 
all the moisture necessary; but the heat did not keep down the 
enthusiasm or check the interest in the proceedings. 

Those present had come from widely separated sections with 
the idea of starting a society that would bring the business of 
heating and ventilating to a higher standard and place it on a 
plane with other branches of engineering. 

The meeting was called to order by Mr. Fred P. Smith, who 
made an address in which he stated clearly the object the Com- 
mittee of Sixteen had in view in organizing such a society. 
Atter Mr. Smith’s address, Mr. L. H. Hart, the temporary 
clerk, read a list of those who had forwarded their signatures 
as Charter Members of the proposed society. This list was 
composed of seventy-five names; forty of these seventy-five 
remain with us to-day; two, Mr. L. H. Hart and Mr. Wm. 
McMannis, have joined the great majority, and thirty-three 
have ceased to be members for various reasons. 

The first serious business undertaken at this general meet- 
ing of September 10, 1894, was the adoption of a Constitution 
and By-Laws. The Committee on Constitution and By-Laws 
suggested “ The Society of Heating and Ventilating En- 
gineers’”’ as a title for the new Society. The debate that fol- 
lowed this suggestion was a spirited one. One member ob- 
jected to the proposed name and wanted a more definite title, 
while another thought the name was all right; that other soci- 
eties might be founded, but they would not count for much, 
and that the word “ THE” in large letters expressed his idea 
of what the Society was bound to become. Still another mem- 
ber, our Secretary, Mr. Mackay, suggested that the Society be 
called “‘ The International Society of Heating and Ventilating 
Engineers,” inasmuch as foreign engineers had been invited to 
become members. Mr. Mackay’s idea seemed to be to take 
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in the entire world and prevent infringements, on the general 
idea expressed by the first member, that we were “ The” 
Society, with a capital T. 

After a long discussion the perspiring members reached the 
conclusion that the heating and ventilating engineering required 
in America would be a sufficient tax on the Society for some 
years to come, and when Mr. Harding moved, and Mr. Barron 
seconded, the motion that the Society be called “ The Ameri- 
can Society of Heating and Ventilating Engineers,” the motion 
prevailed. 

After this important decision the members settled down to a 
businesslike discussion of the various articles of the proposed 
Constitution and By-Laws, and before the meeting adjourned 
had adopted the Constitution and By-Laws proposed by the 
Committee, with a number of modifications; not, however, 
without many debates, which were sometimes very spirited, 
but characterized always by good feeling. 

As this original meeting was called merely for the purpose 
of organization, nothing outside of business questions was 
given consideration. It was decided to call the first annual 
meeting in January, 1895, at which meeting papers on heating 
and ventilating matters should be read and subjects discussed, 
and the real work for which the Society was organized begun. 
After electing officers the meeting adjourned, every one pres- 
ent feeling that a good foundation had been laid and that with 
honest effort on the part of every member the Society was 
bound to succeed and to result in much good. 

The Officers, Board of Managers and Council held a number 
of meetings between the organization meeting of September 
1oth and the date fixed for the first annual meeting, January 
22, 23 and 24, 1895. The result of this preliminary work was 
shown at this first regular meeting, which was held in the hall 
of the American Society of Mechanical Engineers, 12 West 
Thirty-first Street, New York. 

At this meeting eight original papers were presented by 
members on subjects which were most interesting and brought 
out a very general discussion on the part of those present. I 
quote the list of subjects as evidence that the newly born So- 
ciety’s aim was a high one: 

“ Determining the Heating Power of Heating Systems,” 
Professor J. K. Kinealy. 
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“Heating and Ventilation of School Buildings,’ T. J. 
Waters. 

“Testing of Steam Radiators,” Professor R. C. Carpenter. 

“A Short Talk on the Construction of Hot Water Radi- 
ators,” J. J. Wilson. 

“A Prison Heating and Ventilating Plant,’ H. B. Prather. 

“ The Literature of Heating and Ventilation,” H. J! Barron. 

“The Heating and Ventilating Engineer; a Commercial 
View,” S. A. Jellett. 

“ Heating and Drying by Exhaust Steam,” A. A. Hunting. 

This first regular meeting brought out clearly the aim of 
the founders of the Society; that it was to be a society for real 
work and honest work; that the second article in our Charter 
meant what it said when it stated the object for which we 
asked to be incorporated, viz.: “ For the promotion of the arts 
and sciences connected with heating and ventilation, the im- 
provement in the mechanical construction of the various appar- 
atus used for heating and ventilation, the reading, discussion 
and publication of professional papers, and the interchange of 
knowledge and experience among its members.” The Ameri- 
can Society of Heating and Ventilating Engineers stands for 
honest work. It aims to establish honest standards by which 
work may be judged, which standards, because of their hon- 
esty, correctness and fairness, shall be the accepted standards 
in our branch of engineering. 

It was high time that such a society should be started. Be- 
tween the so-called “ Heating and Ventilating Engineer,” who 
did not understand his business, and the heating and ventilat- 
ing engineer who was 75 per cent. fakir, the public was getting 
but a poor return for its money. There was a general igno- 
rance on the subject of heating and ventilation, and there were 
any number of contractors who had patented schemes, designed 
to give all the heat desired at practically no expense for fuel; in 
fact, after reading some of the descriptive matter, one felt that 
a coal bin had ceased to be a necessary adjunct to any building. 
The results of the efforts of contractors and engineers of this 
class was that the installation of steam and hot water heating 
apparatus was so generally unsatisfactory that the outlook for 
business was not favorable, and one of the principal aims of 
this Society has been to set up standards which will be the 
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measure for good work, after these standards have been sufh- 
ciently tested to prove their worth. 

John Ruskin says: “I hardly know anything more strange 
than that you recognize honesty in play, and you do not in 
work. In your lightest games, you have always some one to 
see what is called ‘fair play.’ In boxing you must hit fair; in 
racing, start fair. Your English watchword is fair play, your 
English hatred, foul play. Did it ever strike you that you 
wanted another watchword also, fair work, and another hatred 
also, foul work? Your prize fighter has some honor in him 
yet; and so have the men in the ring around him; they will 
judge him to lose the match by foul hitting. But your prize 
merchant gains his match by foul selling, and no one cries out 
against that. You drive a gambler out of his gambling-room 
who loads dice, but you leave a tradesman in flourishing busi- 
ness who loads scales! For observe, all dishonest dealing is 
loading scales. What does it matter whether I get short 
weight, adulterate substance, or dishonest fabric? The fault 
in the fabric is incomparably the worst of the two. Give me 
short measure of food, and I only lose by you; but give me 
adulterate food, and I die by you.” 

The value of the work done by the Society since its organi- 
zation can be better understood after a perusal of the Yearly 
Proceedings. Eighty-one original papers are published in the 
nine volumes, seventy-six of which were contributed by our 
own members. I do not propose to discuss these papers in th's 
article, but wish to call your particular attention to the fact that 
many of them give to heating and ventilating engineers in- 
formation on branches of the business which were but little 
understood. For example, most heating contractors, eight to 
ten years back, based their calculations for the installing of hot 
blast systems of heating on the data in the catalogues of the 
manufacturers of fans and blowers, and after they completed 
the erection of a hot blast system of heating based on data thus 
obtained, if they were paid in full for their work, Providence 
was kind to them. This Society has contributed very largely 
to the sum of knowledge on this branch of heating and ventilat- 
ing work, as witness the following list: 

“ Forced Blast Warming with Furnaces,’ Geo. W. Kramer. 

* Determining the Velocity of Air Passing through a Regis- 
ter per Minute,”’ Professor J. H. Kinealy. 
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* Relative Efficiency of Ventilation by’a Chimney and by a 
Fan,” Professor R. C. Carpenter. 

* A New Type of Hot Blast Radiator,’ Geo. I. Rockwood. 

* Heating and Ventilating Church and Parish Buildings by 
Forced Draft,” B. Harold Carpenter. 

‘Some Experiments with Centrifugal Fans,” W. S. Monroe. 

‘Some Formulas for Disk Fans,” Professor J. H. Kinealy. 

“ The Calculation of Centrifugal Fans for Ventilating Pur- 
poses,” H. Eisert. 

“ Investigations of a Blowing Fan,” Professor R. C. Car- 
penter. 

* Theory of the Centrifugal Fan or Blower,” Professor R. C. 
Carpenter. é 

* Methods of Testing Blowing Fans,” Professor R. C. Car- 
penter. 

“ The Calculation of Disk Fans,” H. Eisert. 

* The Condensation of Steam in Blower Systems of Heat- 
ing,” Professor R. C. Carpenter. 

“ The Performance of Centrifugal Fans under Actual Work- 
ing Conditions,” H. Eisert. 

“A Test of a Fan Blower with Cast Iron Radiating Sur- 
face,” Professor R. C. Carpenter. 

In addition to the above seventeen papers the following arti- 
cles describing heating systems give additional data on hot blast 
warming : 

“ Heating and Ventilation of School Buildings,” T. J. 
Waters. 

“A Prison Heating and Ventilating Plant,’ H. B. Prather. 

“Heating and Ventilating of Large Churches,” H. B. 
Prather. 

“A Test of the Heating and Ventilating Plant, New York 
State Veterinary College, Cornell University,” Professor R. C. 
Carpenter. 

* English Practice in the Warming and Ventilation of Tech- 
nical and Art Schools” D. M. Nesbit. 

In all, twenty-two papers, which throw light on all branches 
of blower and hot blast work, and to these should be added 
the additional facts and general information brought out by 
the discussions following the reading of the papers, which ap- 
pear in the Proceedings. 
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It is interesting to note that the first paper read at the first 
Annual Meeting was on the very important question of “ De- 
termining the Heating Power of Heating Systems,” and the 
first topic discussed was ‘* Whether, in designing a system of 
heating and ventilation, we shall heat by radiation and supply 
only tempered air for ventilation, or shall we heat by the air 
supplied for ventilation?” This was certainly a good begin- 
ning, as the heating and ventilating engineer in 1894 was 
badly in need of information on both subjects. 

The Society which began with seventy-five Charter members 
has to-day 204 members in the various classes, but the records 
show that since organization we have admitted 312 members. 
It is but natural that a number of men should come into an 
organization of this kind for commercial reasons, and among 
those who signed as Charter members and those admitted dur- 
ing the first few years were a number of men whose connec- 
tion with the sale of heating and ventilating apparatus led them 
to believe that membership in the Society would assist them in 
the sale of their apparatus. It did not take any very great 
length of time to disabuse their minds of this idea and to clearly 
impress upon them the fact that the commercial side of the 
business of heating and ventilation was to be left to the Master 
Steam Fitters’ Association. This fact accounts for the dis- 
appearance during the first three or four years of a large num- 
ber of names from the list of members. 

But five members have died since the organization. They 
are: 

L. H. Hart, Editor of “ Heating and Ventilation,’ and one 
of the original three organizers, and very active in building up 
the Society, who died January 26, 1897. 

Jas. W. Gifford, who died July 26, 1899. 

Wm. McMannis, Chief Engineer Public Schools, New York 
City, who held important offices in the Society, and who died 
January 19, 1901. , 

Chas. F. Tay, who died September 8, Igor. 

Arthur H. Fowler, inventor and first manufacturer of the 
wall radiator, who died June 3, 1903. 

The Proceedings of the Society are distributed to 39 col- 
leges, engineering schools and engineering clubs, following the 
idea that the Society has always held that the widest possible 
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distribution of a knowledge of the Society’s work not only re- 
sults to the general good of the public, but also reacts to the 
good of the Society itself. 

In addition to the regular Annual Meetings, the Society has 
held six semi-annual meetings, as follows: 


New York. . . . . June 18, 1897. 
Atlantic City. . . . July 15, 1808. 
Saratoga . . . . . July 21 and 22, 1899. 
Chicago . . . . . July 12 and 13, Igor. 
Atlantic City . . . . June 16, 1902. 
Niagara Falls. . . . July 17 and 18, 1903. 


At these semi-annual meetings papers were read and topics 
discussed which are included in the annual proceedings. It 
is not my intention to go into statistics as to the number of 
topics discussed, how many members took part in the discus- 
sion, the number of volumes of each year’s Proceedings pub- 
lished and other similar details, as I am somewhat of the opinion 
of a celebrated lawyer who said to the jury, after cross-examin- 
ing a statistical witness, that there were three kinds of lies, 
“Lies, D lies, and statistics.” Suffice it to say that the 
published Proceedings of the Society contain a summary of all 
that was read and said at the meetings that is worth preserving. 

The Society has also done a vast amount of work during the 
ten years of its existence in the interest of having laws passed 
in the various States making it compulsory that school build- 
ings, hospitals, and other buildings where a number of people 
are gathered, shall be properly ventilated. While the Society 
has not been successful in having any bills passed as yet, we 
have succeeded in creating considerable interest in the matter, 
and I believe the educational work done in this direction will 
bear satisfactory results. 

At the fifth Annual Meeting of the Society held in January, 
1899, a paper was presented on “ The Relation between the 
Heating Engineer and the Architect.” As a result of the dis- 
cussion which followed the reading of the paper a committee 
was appointed to bring to the attention of the American Insti- 
tute of Architects the matter of professional charges for en- 
gineering services in preparing plans and specifications for 
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heating and ventilating work. This Committee succeeded in 
having a committee appointed from the Institute of Architects 
to meet them, and after some two years’ work which included 
some setbacks, the joint committee had the satisfaction of hav- 
ing their recommendations, in an amended form, accepted by 
the Institute at its meeting held in Buffalo, N. Y., November 
4, 1901. The clause as adopted is now incorporated in the 
Schedule of Charges of the Institute. 

From the first annual meeting of the society there has been 
a Committee on Uniform Contract and General Conditions 
Governing Specifications. This Committee has worked 
through nine years, and you have before you the result. The 
conditions varied so greatly in different sections of the country 
that the work of framing a contract that would meet the con- 
ditions and be fair to both parties in interest presented great 
difficulties. One of our members who had done good service 
on the Committee said, after working for some months, “It 
seems like attempting the impossible.” Yet I believe that the 
Contract and General Conditions Governing Specifications, as 
adopted, are a great improvement on anything of the kind yet 
done and will meet the conditions of the heating trade in a 
majority of cases and will materially add to the Society's pres- 
tige when brought into general use. 

The work begun in 1894, and continued with ever increasing 
vigor since, has made clear to all interested in the subject of 
heating and ventilation that The American Society of Heating 
and Ventilating Engineers to-day is not an impracticable or 
visionary undertaking, but an assured success. We realize, 
however, the fact that 


Heaven is not reached at a single bound, 
But we build the ladder by which we rise 
From the lowly earth to the vaulted skies, 
And we mount to its summit, round by round. 
—J. G. HOLLAND. 


The work is well begun, but only begun. The Society needs 
the best efforts of all its members, and it extends an invitation 
and offers an opportunity to all Heating and Ventilating En- 
gineers to join its membership. The future opens before us 
wider and wider with all its possibilities, but to enter in and 
possess it, our work must be founded on earnest, honest effort. 
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To achieve success we must realize that “to whatever degree 
we appreciate ourselves and our powers, putting forth laudable 
efforts to maintain and develop them, just to that extent will 
the world accord to us place and power and distinction, and so 
measured must our success be.” 








CXXI. 


A REVIEW OF SOME HEATING LITERATURE. 


BY H. J. BARRON 


(Member of the Society.) 


From the earliest times criticism has been a thankless task, 
and one which the man of tact makes it his practice to avoid; 
and while I do not aim in this article to do any “ knocking,” 
certainly none with any malice, I think I may be undertaking 
something which my more tactful brethren might shrink from. 

In the following notes on various papers read before the 
earlier conventions of the National Association of Master 
Steam and Hot Water Fitters, and the discussions which took 
place upon those papers, I hope to be of some service in resur- 
recting buried documents and getting the thoughts of the 
authors of the papers put in shape for a more permanent record 
for those who come after us. We are all working for others, 
and everything that we have is due to the work of our prede- 
cessors and our contemporaries. 

At the Master Fitters’ Convention, held at Philadelphia in 
1891, I and many others objected to the further reading of 
papers. Mr. Harry D. Crane, formerly president of that asso- 
ciation and now president of our Society, vigorously op- 
posed my position, urging that the thoughts of earnest men in 
regard to their life work should be sought for and their expres- 
sion and publication encouraged. I think that to his argu- 
ments in the course of that discussion it is largely due that the 
theories and methods of present-day heating engineers have 
been so fully recorded. 

At the preceding convention, held in New York in 1890, Mr. 
J. H. Mills, of Boston, read a paper, which was discussed by the 
late Mr. Chas. J. Gillis and some others, and which created 
some ill feeling in the secret souls of others who failed to put 
themselves publicly on record. 
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In 1892 the Convention was held in Boston. The first paper 
read was one by Mr. Arthur C. Walworth, on “Old Times in 
Steam Heating.’’ The author ably covered the introduction 
into this country of wrought iron pipe and everything that goes 
with it, including steam-fitting. He gave the names of the 
early workmen, but the paper was purely Bostonian and 
almost entirely ignored the work of Nason in New York, and 
the contemporaneous work of Morris & Tasker in Philadelphia. 
This paper was discussed by Mr. Kendricken, also in a purely 
Bostonian local spirit—I should say a “hub” spirit, as the 
spokes and the tire had nothing to say just then. 

Following this, Mr. Gillis read a paper on “ Architecture and 
the Architect.’’ His remarks in this paper on the judicial posi- 
tion of the architect, as between the client and the contractor, 
are true foralltime. Mr. Gillis was a fine example of the cour- 
teous, conscientious, nineteenth-century gentleman. He was 
a classmate of General Grant at West Point, and the army lost 
an able officer when he left it for the steam-heating business. 

The next paper before this convention was by Mr. E. P. 
Bates, of Syracuse, on “‘ Utilization of Exhaust Steam,”’ in 
which he described the plant he had put in for Studebaker 
Bros., at South Bend, Ind. This paper is one of the most valu- 
able ever published on exhaust heating. There was some dis- 
cussion on this paper, and I recall that Mr. Bates advocated 
enlarging the exhaust ports of engines to facilitate the exit of 
the exhaust to the system. <As Mr. Bates was an old marine 
engineer, this rather shocked me, but it is possible that he 
merely meant the outlets from the ports, as no engineer would 
let a steam fitter alter his valve ports. 

The next paper was by Mr. H. D. Crane, of Cincinnati, on 
the ‘‘Vacuum System of Steam Heating.”’ Mr. Crane con- 
fined himself largely to the Barnard system, giving proportions 
for risers, etc., and describing its use in connection with the 
overhead supply, single pipe system. This was a thoroughly 
practical paper and describes, for exhaust factory heating, a 
system identical with the so-called vapor, or French, or Tudor 
systems. The method of withdrawing the air and producing 
the partial vacuum, and the means of sealing the risers and 
regulating the volume of valves to prevent short circuiting, 
is in principle the same. My own opinion is that the sizes 
given for risers, etc., could be reduced one-half. 
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The next paper was entitled ‘‘ Variations in Practice,” by 
H. J. Barron—no connection, or very little, with the present 
writer. Marcus Aurelius says that ‘‘nothing is; everything is 
becoming.’ It was intended to provoke discussion, but it did 
not, although Mr. Franklin and Mr. Bates discussed Mr. 
Crane’s paper. 

The next paper at that convention was by Mr. Breckenridge, 
of Boston, entitled “Steam Heating Below Atmospheric Press- 
ure,’’ and was an exposition of Mr. A. G. Paul’s system; a 
well written and concise paper, but there was no time for proper 
discussion. 

At the 1893 convention held in Chicago, the most valuable 

ocument presented was probably Mr. Bates’s report of the 
Committee on Standard Flanges—merely a committee report. 

The first essay was Mr. A. C. Walworth’s presentation of a 
continuation of his previous paper, ‘Early Days of Steam 
Heating,” but written by his father, Mr. J. J. Walworth. Here 
we have the story of the early days of an art elaborated by the 
chief actor, and I think this paper, for that reason, a very valu- 
able contribution. 

The next paper was by the present writer, entitled ‘“‘ A Look 
Ahead.”’ Its main purpose was to shake up the spokes and the 
tires, but it did not look far enough ahead, as the shaking up 
was more effectively done in the last paper read at the conven- 
tion, to which I will refer later. 

The next paper was by Mr. L. H. Prentice, on ‘“‘ Brotherly 
Love’’; an excellent essay on the spirit of fraternity among 
those engaged in the same art. 

Then Mr. Geo. D. Hoffman, of Chicago, read a paper on 
‘‘Combination Heating,” which was largely a defence of the 
hot-air furnace. It was an excellent paper and evoked some 
discussion of the sneering kind indulged in by many steam fit- 
ters when discussing furnace work. 

The next paper was ‘‘ Wasted Heat,’’ by Mr. H. W. Heath; 
a very good paper on utilizing the waste products of combus- 
tion. 

The next was by Mr. A. B. Franklin, of Boston, on the ‘‘ Paul 
System,”’ a continuation of Mr. Breckinridge’s paper of the 
previous year. This paper gives the results of a number of 
practical tests, but there was no time for discussion. 
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The next, and probably the best paper of the World’s Fair 
meeting was that by Mr. R. T. Crane, of Chicago, on the “ Early 
History of Wrought Iron Pipe.”” Then the spokes and the tire 
did some historical correcting for the hub. The paper gave a 
concise description of the process of making pipe and the early 
evolution of the industry in England, and Mr. Crane will be 
remembered by it when his great fortune and his aggressive 
personality are both forgotten. It was a pleasure to listen to 
this veteran heating engineer as he delivered this paper, him- 
self a splendid example of the American worker, not forgetful 
of the calling by which he had advanced himself, nor of the 
work of his predecessors in England. 

At the New York Convention of 1894, Mr. David M. Nesbit, 
of London, read his paper on “‘ English Practice in Heating and 
Ventilating’’; an excellent exposition of English methods. 

The next paper was by Mr. E. P. Bates, on “ Difference in 
Amount of Radiation required in Buildings of Poor and Good 
Construction,”’ a thoroughly practical paper. 

The paper which followed was by Mr. A. C. Walworth on 
‘“Types of Heating Boilers in the United States,” and was one 
of the most comprehensive essays ever produced on house- 
heating boilers, a careful and painstaking compilation of 
everything that had been done in the boiler line. 

Next, Mr. A. B. Franklin read a paper on the “ Value of the 
Exhaust.” 

This was followed by ‘Early Reminiscences of Hot-Water 
Heating,’’ by John B. Farnsworth. This is really a humorous 
paper, if you consider that the author had started in the year 
1890 tosee if he could learn something of the methods of hot- 
water heating, and, as it was the last paper read at this conven- 
tion, I think it shows the importance of making records of 
work accomplished, and the importance of accuracy in the 
history of our art. 

The history, written in the blood of the workers, is as truly 
the nation’s history as that which is written in its battles, and, 
as civilization advances, the history of even an obscure art will 
be of the greatest importance, and Watt, Howe and McCor- 
mick will be remembered when the mighty kings of their day 
are utterly forgotten. 

All the various papers and discussions referred to can be 
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found in the 1892 and 1893 souvenirs published by the Master - 
Fitters’ Association, and in the columns of “‘ Heating and Venti- 
lation.”” I have thought it appropriate that at our tenth anni- 
versary, the work done in the Master Fitters’ meetings previous 
to the organization of this Society should be resurrected and to 
an extent merged with the work of this Society, where it prop- 
erly belongs, to perfect and complete its records and prevent 
the loss of most valuable material. 

I have alluded to the presence of Mr. D. M. Nesbit at the 
1894 Convention and of his reading a paper there. After that 
Mr. Nesbit found it worth while to visit this country very fre- 
quently and became a member of this Society. Possibly as a 
result of Mr. Nesbit’s visits and of his observation of the works 
of this Society, they have in Great Britain to-day the British 
Institute of Heating and Ventilating Engineers, which was 
organized in October, 1898, with Mr. Walter Jones acting as 
president. The first general meeting was held in January, 
1899, when Mr. Walter Jones of Stourbridge was elected presi- 
dent. The first toast was to “The Heating and Ventilating 
Institution of Great Britain and the parent Institution in the 
United States,’’ and was responded to by Mr. Nesbit. 

Their April meeting was principally occupied by the presi- 
dential address and a discussion of it. At their July meeting 
Mr. A. E. Grindrod read a paper of the disfavor shown by fire 
insurance companies to high-pressure heating apparatus. At 
their October meeting Mr. W. R. Maguire, of Dublin, read a 
general paper on heating, and Mr. John Ritchen, of Derby, one 
on “ Heating Surface; its best form and its relation to radiating 
surface.” 

At their annual meeting in January, 1900, Mr. D. M. Nesbit 
was elected president. Mr. Samuel Naylor read a paper on 
‘“‘ Boilers for Low-Pressure Hot-Water Heating,’ and Mr. Nes- 
bit one on “‘ Steam Heating at or below Atmospheric Pressure.”’ 

In May Mr. Nesbit freely gave, for the benefit of the members, 
his own personal experience on radiators, boilers, piping, the 
execution of contracts, etc. Mr. Nesbit made an address 
which was discussed at length, together with the paper read by 
him at the previous meeting too late for discussion at that 
time. 

At the July meeting Mr. R. E. Atkinson read a paper on 
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“Domestic Hot-Water Supply,’’ and Mr. J. Nelson Russell read 
a paper on “ Low-Pressure Hot-Water Heating.”’ 

At their October meeting Mr. R. E. Atkinson read an excel- 
jent paper on “‘ Standardization of Flanges,”’ and Mr. Thos. Pat- 
terson one on “ Range Boilers.” 

At their annual meeting held in February, 1901, Mr. W. J. 
Millington read a paper on ‘‘Steam as an Agent for Heating 
Schools, Churches and other Large Buildings.”” Mr. L. F. 
Pierson read a paper by Mr. Greenall on the ‘‘ Plumbers’ Legis- 
lation Bill.” 

The principal feature of the July meeting was the paper by 
President Maguire, largely devoted to the work of the Institu- 
tion and to the American Society. A paper was also read by 
John S. Palmer on the “ Plumbers’ Legislation Bill,’’ which he 
compared with the Illinois State Plumbing Law. 

At the October meeting, Mr. C. Mason read a paper on low- 
pressure hot-water heating with special reference to dwelling- 
houses, in the discussion of which much reference was made to 
American practice, and Mr. Milan a paper on “‘ Domestic Hot- 
Water Supply and Explosions in Kitchen Boilers.”’ 

At the meeting of January 28, 1902, Mr. Walter Yates read 
an excellent paper on “‘ Mechanical Ventilation,’’ the discussion 
of which occupied most of the time of the meeting. As an 
illustration, he used the Antrim County Asylum. At this 
meeting, Mr. J. Nelson Russell was elected president. 

In April, there were papers by E. W. Naylor on “ Ventilation 
of Buildings,’ by Mr. Charles Pullman on ‘‘ Warming and Ven- 
tilating as available for Public Buildings,’’ and a further paper 
by Mr. R. E. Atkinson on “ The Standardization of Flanges and 
Fittings,” in regard to which it was planned to form a commit- 
tee consisting of members of the Institution of Heating and 
Ventilating, Mechanical, Civil and Marine Engineers to formu- 
late a standard. 

At this meeting the papers were ‘‘ Low-Pressure Steam Heat- 
ing with Open Air Pipes,’’ by Samuel Naylor, and “ Boilers 
Old and New,” by Louis F. Pierson. 

In January, 1903, Mr. Louis F. Pierson, the new president, 
presided and read a short but suggestive address. Mr. R. L. 
Claypool read a paper on “Steam and its Applications to the 
Heating of Railway Carriages.”’ 
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The papers read at later meetings are not available, but 
enough has been said to show that our friends across the water 
are following our footsteps, and they have a very strong and 
enthusiastic body of intelligent workers. 
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CXXII. 


DESCRIPTION OF HOT WATER HEATING APPAR- 
ATUS IN THE SCHIOLDANN INSTITUTION, 
COPENHAGEN, DENMARK. 


By Capt. A. B. RECK. 
(Member of the Society.) 


I believe that I am not much in error in supposing that the 
most you have heard about Denmark, gentlemen, is that cows 
are almost as numerous there as the human beings of the 
country, and that said cows are well assisted by said human 
beings in every year converting many shiploads of American 
corn and oil-cakes into Danish butter, to be eaten by your 
kinsmen in England. 

Therefore, before describing an example of heating, as per- 
formed in a Danish building, and especially because I think 
the method employed is new to you, it perhaps may not be 
out of place to begin by saying a few words about the climate 
and other conditions that affect methods of central heating in 
Denmark. 

First, as to temperature, it will be sufficient to say that it is 
customary with us to provide heating surface in the rooms 
sufficient to give an inside temperature of 68 degrees F. for 
an outside temperature of 4 degrees below zero. As you will 
see, this makes a difference of 72 degrees F. between outside 
and inside, or only a very little more than the 70 degrees F. 
which I understand it is customary to provide for in most 
parts of the United States. 

I have to explain to what extent the outside temperature is 
variable during winter. You know that Denmark is situated 
just between the North Sea and Sweden. The result of this 
situation of the country is that the climate in most winters is 
extremely unsteady. After a period with mild western winds, 
there can suddenly follow from the North Sea a considerable 
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drop in temperature, if the wind swings East and comes from 
Sweden. Consequently our heating apparatus must be capable 
of dealing with very sudden and considerable drops in tempera- 
ture. 

Next, as to winds; the fact is that often in winter strong 
winds are blowing for weeks over Denmark. I think you will 
really find fewer people wearing high hats in Copenhagen 
than in any other European capital. 

From all this I think you will see, gentlemen, that the task 
of the heating engineer is not easier in Denmark than any- 
where else. Perhaps it is even a little more difficult. Only, 
in one respect, the Danish engineers have nothing to complain 
of; if they have a really good thing to propose, a thing that is 
advantageous from either an economical or a sanitary point 
of view, they do not find the people of their country slow to 
adopt it. That applies to other branches of engineering just 
as well as to heating and ventilating. 

For instance; I dare say that few cities have better water 
and better sewers than the city of Copenhagen. No sewage is 
allowed to go into the harbor, but all is pumped out into deep 
water with a strong current, far away from the town. 

As to heating, we have in Denmark gone through the whole 
series of systems, from stoves to hot air furnaces, from these 
to steam heating, and from steam to hot water. 

The objections to steam heating that have produced the last 
named change are mainly: 

Deficiency in regulation of temperature in rooms, and too 
much heat in all ordinary weather; therefore, too much coal 
consumption. 

Difficulty in keeping the apparatus in order, especially if the 
steam system employed includes the use of many steam traps 
or automatic air valves. 

Last, but not least, the cost of repair work, especially on the 
returns. These very often have to be replaced after twelve to 
fifteen years’ use. 

I shall now give you a brief description of the heating in- 
stallation my company has done in the Schio'dann Institution in 
Copenhagen, this installation being a fair example of about 
two hundred similar installations made by my company and 
its European licensees in the last few years. 
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The system employed is a low pressure hot water system, the 
water circulating in the apparatus by the influence of difference 
in specific gravity between the ascending and descending col- 
umns of water. The special feature of this system is that all 
heat is transferred to the water by low pressure steam and that 
whenever the pressure of the steam is raised a few pounds 
over that ordinarily kept, the water will be heated to the 
boiling point in the flow mains without danger of the water 
boiling over from the expansion tank and at the same time the 
velocity of the water will be accelerated to about four times 
as much as what is attained in an ordinary low pressure hot 
water apparatus. 

The possibility of elevating the temperature of the water in 
the flow mains of a low pressure hot water apparatus to boiling 
point gives a considerable saving in heating surface without 
danger of overboiling and, at the same time, the great aug- 
mentation in the velocity of the water permits going much 
further from the boiler with the mains, and using only about 
one-fourth the sectional area in all mains and risers, as com- 
pared with the ordinary low pressure hot water apparatus. 
How this is attained will be best understood by looking at the 
accompanying explanatory sketch of the system, Fig. 1. 

Steam is here shown taken from a low pressure steam boiler, 
A. The type of boiler shown is that used in the Schioldann 
Institution, but any type of boiler can be used, and even the 
exhaust from a steam engine is as good a source of steam as a 
low pressure steam boiler. The steam is first taken into a re- 
heater, B, where it heats through metallic surfaces the water 
of the hot water apparatus coming from the return water main, 
R, and passing through the reheater to the main rising 
hot water pipe, S. The metallic surfaces in the reheater, B, 
are generally made large enough to heat the water in S toa 
temperature of 185 degrees F., but the admission of steam to 
the reheater, B, can ge regulated automatically, or by hand, to 
give any lower temperature desired in the rising pipe, S. This 
pipe, S, ends in the expansion tank, E, but before it enters 
here, there are inserted in it two special apparatuses required by 
the system: the condenser, F, and the circulator, C, to be de- 
scribed later. These two apparatuses, however, do not impede 
the flow of the water from the reheater, B, to the expansion 
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tank, E, so if the expansion tank and the reheater are con- 
nected by any ordinary system of hot water mains, pipes and 
radiators, in which the water is giving off heat to the building, 
you will see that it will be possible to work such a hot water 
apparatus at all temperatures below 185 degrees F., the re- 
heater, B, replacing the ordinary hot water boiler in every 
respect. 



































FIG. I.—HOT WATER HEATING APPARATUS IN THE SCHIOLDANN INSTITUTION, 


In the sketch, the flow main, T, of the hot water apparatus 
is shown placed in the attic of the building, and the radiators, 
O, are shown connected to the risers on the one pipe plan. 
This is shown so only because said one pipe system is used in 
the special building we have before us, but in other buildings 
we have used the two pipe system, and we have taken the flow 
main, T, down into the basement before it passes out through 
the building. 

I will now describe the special apparatus which makes it 
possible to heat the water to boiling point, and at the same 
time to accelerate its motion. 
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From the steam space of the reheater,.B, a steam pipe, D, 
rises to the attic, where in the circulator, C, it ends in a noise- 
less mixing apparatus for mixing the steam’ with hot water 
passing through the main rising pipe, S. As the circulator is 
always placed a certain distance below the water level in the 
expansion tank, E, it follows that no steam will go into the 
circulator as long as a pressure regulator, regulating the steam 
pressure in the reheater, B, prevents this pressure from ex- 
ceeding the water pressure in the circulator, C. Thus you 
will see that a simple change of the location of the weight on the 
lever of the steam pressure regulator in the basement gives the 
attendant means for almost instantly putting the circulator in 
or out of action, as circumstances may require. 

Now if the steam in the reheater is allowed to have sufficient 
pressure for penetrating into the circulator, C, and mixing it- 
self with the hot water here, the result will be that this water, 
in passing further up through that part of the main pipe, S, 
which connects the circulator with the expansion tank. will 
have a very strong admixture of steam bubbles, making the 
specific gravity of this part of the water column in the rising 
pipe less than half the specific gravity of a column of water at 
boiling point without admixture of steam. 

The acceleration of the water in the hot water apparatus, as 
soon as steam penetrates into the circulator, is due to this great 
diminution in specific gravity of the uppermost part of the 
column of rising water. When the water reaches the expansion 
tank, the steam contained in the bubbles will be discharged 
from the surface of the water, so that already when descending 
through the first part of the hot water main, T, the water will be 
once more perfectly free from steam. The steam discharged 
from the surface of the water in the expansion tank will reach 
the condenser, F, through the overflow pipe, M, where it will 
be condensed and returned thence to the boiler, A, through 
a special return pipe from the steam space of the condenser. 

The condenser, F, consists of a steam jacket or series of 
tubes inserted on the main rising pipe, S. Its condensing sur- 
face must be sufficient to condense the steam discharged from 
the expansion tank, the volume of this steam always being in a 
certain proportion to the weight of water passing through the 
hot water apparatus. 
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To give an outlet for what air is contained in the upper part 
of the expansion tank, in the overflow pipe and in the con- 
denser, before steam penetrates the circulator, in ordinary ap- 
paratus such as that installed in the Schioldann Institution in 
Copenhagen, an ordinary automatic air valve is fixed on the 
condenser, F. If, however, exhaust steam, instead of a low 
pressure steam boiler, is employed for the heating, and if it 
is desired to relieve the engine of all back pressure, no such 
automatic air valve is used on the condenser, F, but from this 
a pipe is run to a pump in the basement, and a valve on this 
pipe is controlled by a special regulator in such a manner that 
no more vapor will pass the pipe to the pump than necessary 
to keep a sufficient vacuum in the condenser and over the water 
in the expansion tank. The regulator is acted upon by the 
very suction produced by the circulator, so that it only keeps 
the valve open when the suction is less than desired. You can 
find a description of this regulator in a paper read at the Octo- 
ber meeting of the British Institution of Heating and Ventilat- 
ing Engineers by my English licensee, Mr. C. I. Haden, and 
published in the “ Engineering Review ” in December last. 

In all cases the attendant can raise the temperature of the 
water and send it through all the pipes and radiators with 
greatly augmented velocity by moving the weight on the main 
steam pressure regulator in the basement. In practice this is 
done almost every morning, all the year round, and thus a suit- 
able temperature is created in the rooms in a very short time. 
This time is so much shorter than by ordinary low pressure hot 
water heating, because the mains and pipes as formerly men- 
tioned only need about one-fourth the sectional areas, so it 
takes very little heat to get their contents of water up to the 
desired temperature. As soon as the building is well heated, 
the attendant lets the steam pressure drop sufficiently to put 
the circulator attachment out of action, and runs the apparatus 
the remainder of the day as.an ordinary hot water apparatus 
and at such a temperature of the water as is best suited to the 
outside temperature. Any one familiar with practical heating 
knows how much the heating capacity of radiators may be 
diminished when once the desired temperature is attained in the 
rooms. I have myself for a long time occupied an office heated 
by low pressure steam, where I had divided the radiator into 
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three parts, one part 60 per cent., one 25 per cent., and the 
last part 15 per cent., each part with its own valve. At any 
time, when the difference in temperature between outside and 
inside was not over half of the maximum difference the heat- 
ing apparatus was calculated to provide for, it was sufficient to 
use only the 15 per cent. portion of the radiation as soon as 
the temperature of the room had been raised to what was 
required. 

The quick and effective central regulation that can be at- 
tained by the system described makes it quite unnecessary to 
divide the radiation in a room into several parts, as has often 
been found necessary if automatic regulation of temperature in 
the rooms by thermostats shall be really effective. Such a sys- 
tem of automatic regulation is so desirable that I think any 
means that tends to diminish its cost, and thus make it easier 
to get it adopted, will be favorably looked upon. 

Before I refer to the plans and sections of the building of the 
Schioldann Institution accompanying this paper, it will be 
necessary to explain what is meant by the letter “ N” put be- 
fore all the statements of heating surface carried by the mains 
and risers. 

In a paper read before this Society in January, 1900, Mr. 
James Mackay said about water heaters: 

“It would seem quite possible for manufacturers of heating 
boilers to adopt as standards a certain pressure for steam boil- 
ers and a given temperature for water boilers.” 

I fully endorse these words, and I think that when, for in- 
stance, several American manufacturers put a much higher 
rating of hot water boilers in such of their catalogues as are 
destined for England than in those destined for America, such 
discrepancies may be fully justified by the different customs in 
the two countries, but I think it will be admitted that it would 
be desirable if they could be wholly avoided by the adoption 
of a standard. 

It is really the same thing with hot water mains and risers 
as with boilers. You will find in all handbooks rules for deter- 
mining the sizes of such mains and risers according to the heat- 
ing surface they have to carry, but as long as no standard is 
adopted, as to how much heat can be expected to be given 
off from the heating surface, the value of the rules is very lim- 
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ited, as the number of square feet the same main or riser will 
carry, of course, is wholly in proportion to how much the water 
is allowed to cool down in the radiators and, therefore, to the 
heat emitted from them. 

If it was custommary in America and England to use the Brit- 
ish Thermal Unit in calculations of heating apparatus and rat- 
ings of boilers, no need of a standard in hot water heating sur- 
face would exist. Now, it is well known that such is not the 
case. The B. T. U. is so small that very high numbers (very 
often several millions) would have to be used for boilers and 
mains, and it would be difficult for many able men in the craft 
to be as familiar with those high numbers as they are now with 
the numbers of square feet of heating surface. It is to be re- 
membered here that in low pressure steam heating, where the 
temperature of the heating surface is always very nearly 212 
degrees F., there can be no objection to the rating of boilers, 
mains and risers according to the heating surface, so it would 
be convenient if a similarly uniform method of rating could be 
used in hot water heating. 

Now, in the absence of any generally adopted standard of 
heat emitting hot water surface, and having to give my licensees 
very definite rules, especially for all mains and risers, I had to 
choose a standard myself. The standard I have adopted is a 
square foot of the ordinary pattern of two column cast iron radi- 
ator, 38 inches high, heated to a temperature of 160 degrees 
F., and placed as direct radiation in a room where the tempera- 
ture is 68 degrees F. I have found that a square foot of heat- 
ing surface under those circumstances will emit very nearly 
160 B. T. U., or about 40 calories in the metric system. I 
have called this standard a “ Nominal” square foot of heating 
surface, and, accordingly, on plans and diagrams, I always put 
an “ N ” before the number of square feet, when I do not mean 
actual surface. 

There is more than one advantage in this standard. First, 
it is so low that even in England, where, I think, it is custom- 
ary to use lower temperatures in hot water heating than in 
America, boiler manufacturers would not need to reduce the 
surface which they now specify in their catalogues their boilers 
will carry. 

Secondly, there is only one round number to remember, the 
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temperature of the radiator and the number of B. T. U. emitted 
being 160 each. 

Thirdly, the number of metric calories for the standard being 
40, this is a round number also, so that, for instance, it is easy 
to choose a boiler from a catalogue where the capacities of the 
boilers are given in calories. 

As long as American and English heating engineers have 
not agreed upon a certain standard of hot water heating surface, 
some of you might find it convenient in your office work to use 
the “‘ Nominal” square foot asa standard. For the convenience 
of those, this paper is accompanied by a diagram (Plate 2) from 
which you will be able to see, on the vertical left-hand side, the 
proportion of heating surfaces of different kinds and tempera- 
tures to the standard “ Nominal” surface. You will find the 
mean temperatures of the radiators in Fahrenheit degrees along 
the bottom of the diagram, and you will see that the number 
1” on the left-hand vertical side corresponds on curve “I” 
to a mean temperature of 160 degrees. 

The horizontal distances between each 10 degrees F. at the 
bottom of this diagram are in inverse proportion to the heat 
emitted per square foot by the radiators. For instance, the dis- 
tance between 130 degrees and 120 degrees is double the dis- 
tance between 170 and 160 degrees, because betwen 130 and 
120 degrees a radiator will only emit half the heat that is emitted 
between 170 and 160 degrees. I have made the divisions in 
this new manner on the diagram, because it is thus possible at 
once to find the real mean temperature and the real heat emit- 
ting capacity of a radiator as soon as you know at what tem- 
perature the water comes in at the top, and at what temperature 
it leaves the radiator at the bottom. For instance, if you know 
that the water in a radiator of the type represented by curve 
“1” will go into the radiator at a temperature of 170 degrees, 
and leave it at a temperature of 120 degrees, then, as the 
number 140 degrees is found about in the middle, between 170 
and 120 degrees, the mean temperature of the radiator will be 
about 140 degrees, and its heat emitting power will be about 
0.73 of a “ Nominal” square foot, because this number on the 
left-hand side corresponds to 140 at the bottom. If the hori- 
zontal line had been divided into equal distances for each ten 
degrees, of course you would have found 145 degrees as the 


“é 








64 DESCRIPTION OF HOT WATER HEATING APPARATUS. 


mean between 170 and 120 degrees, but if then you had taken 
0.80 of a Nominal square foot (on the left side) as the heat emit- 
ting power of the radiator, you would have overrated it. The 
real mean temperature of a hot water radiator must generally 
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be somewhat lower than the arithmetical mean between the 
temperatures of outflow and inflow, because the water must cool 
the more rapidly the higher its temperature is. To find the ex- 
act mean temperature of such a radiator by calculation is a 
rather onerous task. By my diagram you will find it a very 
easy matter. 
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FIG, 3.—HOT WATER HEATING APPARATUS IN THE SCHIOLDANN INSTITUTION. 
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In the paper read by Mr. James Mackay before the Society 
in January, 1900, which paper is mentioned above, Mr. Mackay 
gave a table of the heat emitting capacities of hot water radia- 
tors at different temperatures. The curve “1” for direct radia- 
tion in my diagram, found partly from tests made by me and 
partly from calculations, agrees surprisingly well with the table 
published by Mr. Mackay. 

I now ask you, gentlemen, to look at the plans and sections 
of the Schieldann Institution. From the plans you will see that 
this institution consists of two buildings, separated by a space 
from 30 to 50 feet wide. The buildings contain in five floors 
100 two-room suites, occupied mostly by aged people, who 
have secured shelter here for their lifetime. Many of the rooms 
in the basement are included in the system of central heating. 
The length of the large building is 300 feet; that of the small 
building is 115 feet. Both buildings are heated from the same 
heating chamber, situated in the basement of the large building. 
In this chamber are placed side by side two low pressure steam 
boilers, each with 190 square feet of fire surface. In mild 
weather only one boiler is used. The fuel hoppers of the boilers 
contain so much coke that the boilers can run eight hours in 
very cold weather without need of attendance. The steam 
pressure in the boilers never exceeds five pounds. The cubical 
contents of the rooms heated from the two boilers are nearly 
300,000 feet. Vent flues extract the vitiated air from the rooms. 
The windows are large and the front of the large building is 
much exposed to the wind. A temperature of 68 degrees F. 
can be maintained in the rooms at an outside temperature of 4 
degrees below zero F. Radiators, partly sectional cast iron and 
partly wrought iron pipe coils, are placed in the rooms, with 
a total heating capacity equal to 6,210 “ Nominal ”’ square feet, 
equal to about one million B. T. U. All the surface is carried 
by a 34-inch main pipe rising from the reheater over the boiler 
to the circulator and the expansion tank in the attic in the 
large building. From the expansion tank the hot water is dis- 
tributed by two 2'%-inch and one 2-inch horizontal mains in 
the attics. The main that heats the small building is carried 
by an iron beam across the open space between the buildings. 
This main is provided with extra thick covering, and well pro- 
tected against rain and snow. ‘The radiators are connected 
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to the risers on the one pipe system. Each riser carries 10 to 12 
radiators. Most of the risers are 34 inch diameter, and carry 
a little over three hundred “ Nominal” square feet (about 
50,000 B. T. U.) each. The main return pipes in the large 
building are placed under the ceiling in the basement; in the 
small building, in a sub-basement. They have the same diam- 
eters as the main flow pipes. 

The apparatus operates in such a way that, even if the fire 
has been kept very low during the night, in the morning it is 
possible for the attendant to get the radiators up to a mean 
temperature of about 180 degrees in less than an hour in ordi- 
nary winter weather. This temperature is kept only until the 
rooms are well heated. This generally takes but a few hours. 
After that time the pressure regulators of the boilers are set 
to close the drafts at about one pound pressure; then the 
action of the circulator ceases, and the apparatus keeps a suffi- 
cient heat in the building with a very low temperature of the 
water. 

In mild weather it takes more than four days to burn one 
ton of coke in the heating apparatus. The consumption of 
coke during a whole winter is about 150 tons, this being about 
half a ton for each 1,000 cubic feet of space, or a little less than 
two and one-half tons for each 100 square feet of “ Nominal ” 
heating surface in the building. In other buildings heated by 
the same system, but less exposed than these, the consumption 
of fuel has been still lower. 

Before concluding, I wish to make a remark: It would not 
have been possible for me, as a contractor, to develop this sys- 
tem of central heating, so that we are now prepared to under- 
take to heat at very long distances without using mechanical 
means, if it had not been for one thing. Some of the best 
Danish consulting engineers (including those engaged by the 
State and municipal corporations) very often allow contractors 
to tender for the work according to their own plans and on their 
own responsibility. Even if the engineers have themselves 
worked out detailed plans for the work to be executed, they 
are sufficiently open minded to recommend the adoption of 
plans proposed by contractors, if they can see any advantage in 
it for their employees. 

I do not doubt that the rapid progress in methods of central 











68 


Bunn 5B 


Sactrom 2D. 








DESCRIPTION OF HOT WATER HEATING APPARATUS. 

















ated 











was 


























Prom Buu ning 


To Bu A 
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heating here in America is largely due to a frequent use of the 
same manner of procedure by consulting engineers of this 
country. I think it gives a stimulus to the self-activity of the 
contractors that is highly beneficial to the profession at large. 


DISCUSSION. 


Mr. Joslin: I would like to ask -what is the proportion of 
heating done in the reheater B to the amount of heat units that 
is to be carried away in the water? 

Captain Reck: About half of the full capacity. We supply 
our licensees with tables, from which they can take dimensions 
of mains and risers, that will give a temperature of 212 degrees 
in the flow pipes and about 160 degrees in the returns. I told 
you that the reheater B would reheat the water to about 185 
degrees, which is about half the total heat lost. 

Professor J. H. Kinealy: This valve d, how does it affect the 
working of your apparatus? 

Captain Reck: I did not mention the valve d in the paper at 
all, because it has nothing to do with the system. It is only 
used if it is desirable to be able to shut off the circulator com- 
pletely. In using the apparatus the circulator is always put 
out of action by letting the pressure go down in the steam 
boiler, when no steam will pass into the circulator, the immedi- 
ate result being that the temperature of the circulating water 
is greatly reduced. 

Professor Kinealy: The unique feature of this apparatus is 
in applying some of the heat at the highest point. What will be 
the effect on your circulation if you apply all the heat at the 
low point B? 

Captain Reck: Then the apparatus would be transformed 
into an ordinary ot water apparatus with a reheater instead of 
a hot water boiler, but in that case you would not be able to get 
your water up to 212 degrees, and you would need as large 
mains and pipes as by the ordinary hot water system. Speaking 
about the small sizes we use for these mains and pipes, some 
people have thought that they would not be sufficient, when 
the circulation is produced by the reheater B only (without aid 
from the circulator). In practice we always have found them 
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sufficient, as they are, and the reason is, that in our case, when 
a good circulation has been started by the circulator, and when 
the building once has been well heated thereby, then the de- 
mand upon the heating apparatus during the rest of the day is 
not great, and small pipes suffice. They would not be sufficient 
if the circulation had been poor and sluggish during the morn- 
ing hours, as very often happens by the ordinary hot water 
system. Moreover, all hot water engineers know that if a heat- 
ing apparatus includes radiators in difficult places—and most 
apparatus does—then the difficulty is always to get the circula- 
tion started. This difficulty is overcome by the circulator C. 
It will start all the radiators at once, and when started they 
will go on nicely, even with small pipes. Speaking about sup- 
plying all the heat at the low point B, I would add that some 
competitors of our European licensees have tried to heat the 
water at the point B by an ordinary hot water boiler, and to 
such a temperature that the water will boil in the main rising 
pipe from the boiler without introduction of steam. It has 
been found, however, that in that case it is not possible to pre- 
vent steam being formed in the hot water boiler itself, so that 
the boiler really becomes a steam boiler instead of a hot water 
boiler. If you put a water gauge on such a boiler you will see 
the water level going very low, when the fire is strong, and 
you never can tell how far down it will go. But it is, of course, 
a very dangerous matter, when the water level can go so low 
down in a boiler that the water will not cover the whole fire 
surface. The bursting of such a boiler in a high building, where 
the temperature of the water, on account of the great pressure, 
would be apt to be very high, would produce very disastrous 
results. 

Professor Kinealy: Have you tried cutting out the heater 
B and applying all your heat to the top of the system? 

Captain Reck: Then you lose the advantage of being able to 
run the apparatus by low temperature by the reheater B. 

Mr. Barron: I think that paper of Captain Reck’s marks a 
decided advance in the art of heating. I have always advocated 
steam, but I am gradually coming to the belief that hot water 
is better than steam in most instances, particularly where you 
can use small piping. What we want to reach is a system of 
small pipe, small radiators, and high temperature. I think 
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Captain Reck’s circulator is a very ingenious design, his re- 
heater is all right, and with the two together, it makes a little 
complexity, so that I don’t know whether it will be applicable 
to small work, but may be more applicable to large work,where 
you take the steam from boilers and apply it to heating water. 

Mr. Barwick: How would that apparatus work in a tall build- 
ing, for instance, one of fifteen stories? 

Captain Reck: In such cases I would divide the building into 
three parts, five stories for each circulation system. If there 
was a steam engine in the building, I would run an exhaust 
main from the engine up to the attic and branch off to the re- 
heaters and circulators from that main. It will give no diffi- 
culty in such cases to run horizontal pipes in the floors of rooms 
or corridors; 1%4-inch pipes will always be sufficient for that 
purpose. We have heated a castle with go large rooms in that 
manner. No horizontal pipe in that building is larger than I 
inch. I have also run a large steam main around the basement 
and then taken one circulator for each wing. If we have a 
building of three wings, we have three reheaters and three cir- 
culators. In that case the hot water mains are much smaller 
than if only one circulator is used for the whole building. In 
some cases we have gone nearly 500 feet with the hot water 
mains from the circulator. But in very large buildings we 
generally distribute the heat by the steam to several separate 
hot water apparatuses, each with its own circulator. 

Mr. Barwick: The object, as I understand it, of putting in 
three sections and taking five floors in a section is simply a 
matter of diminishing the pressure of the water upon the 
apparatus? 

Captain Reck: Certainly I should not like such high pressure 
when it is not necessary, but there is another point. You know 
in ordinary hot water heating there is a great difference in the 
velocity of the water between the lower stories and the higher. 
The use of my circulator removes almost entirely that differ- 
ence, the velocity in flow pipes to indirect radiators in basement 
being only 10 per cent. less than in the flow pipes on third or 
fourth floors, but when the apparatus is to be run at low tem- 
perature by the reheater B alone, the distribution of the heat 
between the different floors will be better when the apparatus is 
divided in sections. 
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Mr. Davis: I notice you have the feed connection of the radi- 
ators at the top. Do you get better results in that manner? 

Captain Reck: Yes, we find that the temperature of the radia- 
tors will be higher when you feed at the top. 

Mr. Paul: You say you use in the Schioldann Institution 
per thousand cubic feet of space half a ton of coke, or a little 
less than two and a half tons for each one hundred square feet 
of nominal heating surface. How many days does that apply 
to? 

Captain Reck: About 21 days. We usually begin to heat in 
the middle of September, and it runs to the middle of May. 

I think you will find the consumption of fuel in the building 
very moderate, especially when you remember that it is much 
exposed to wind, that the rooms are ventilated, and that many 
of the inhabitants are old people, requiring a good deal of heat. 
Speaking about fuel consumption, then, anybody knows that 
ordinary hot water heating compares favorably with steam 
heating in that respect, but the adoption of the circulator sys- 
tem for hot water heating diminishes the consumption still 
further. From what has been said about the great velocity the 
circulator produces in the mains and about their small contents 
of water you will understand that the principal reason for that 
further diminution in consumption of fuel is that the circulator 
system is able to respond more quickly to all demands made 
upon it than the ordinary hot water system. This means, for 
instance, that in the morning the boiler can be left banked up 
at least one hour longer than if no circulator is used, and it 
means further that, once the heating of the building having got 
a good start, the whole heating apparatus can be very quickly 
cooled down again to such a point that no heat is wasted, even 
if the inhabitants leave all valves on the radiators fully open. 
One reason more for the low consumption of fuel is that the 
loss of heat from mains placed outside of heated rooms in attics 
or basements will be diminished when as by this system it is 
possible to diminish the sizes of such mains to half the diameters 
or less. Now some people think that if it is desired to keep a 
low fire in a boiler over night it must take less fuel to run an 
ordinary hot water boiler in such a manner than a steam boiler, 
even if its pressure is kept very low. On the contrary, we have 
found that low pressure steam boilers provided with a good 
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non-conducting coating and in combination with reheaters can 
be run over night with less fuel consumption than hot water 
boilers with the same area of grate. I think it is not very diffi- 
cult to explain that. The inner walls of the furnace in a hot 
water boiler take more heat out of a low fire than the walls of a 
steam boiler, because the temperature of the hot water boiler 
is lower. The result is that you must keep a stronger fire in the 
hot water boiler than in the steam boiler if you do not wish to 
find the fire gone out in the morning. Thus in our case you 
will see it is an advantage that the cooled water has no access, 
to the boiler proper but only to the reheater. 

Mr. Snow: How is the current in the pipes accelerated by ap- 
plying the heat at the topmost pipe, which is contrary to our 
practice? 

Captain Reck: When the steam is introduced at C, suppose 
you have a pressure of three pounds in the boiler, then you will 
heat the water in C to nearly the same temperature as the 
steam. You would heat the water to, say, 220 degrees or so. 
As the water rises from C in pipe S the pressure will get less 
and less, and the water then cannot keep that high temperature. 
If you have atmospheric pressure in E the water here can be 
only 212 degrees, so the water has to cool down from 220 
degrees to 212 degrees; and the cooling is done by the 
developing of steam bubbles in the water. The latent heat of 
the steam takes heat from the water. As I have explained to 
you in the paper, the specific gravity of the column S between 
C and E will then be about one-half of the specific gravity of 
the column T. 

Suppose we take eight feet in height of this tube S between 
C and E. Then you will have four feet difference in pressure. 
You have four feet more pressure at T than at C. It acts just 
like a pump that pumps water from a level four feet lower at 
one place than at the other. The apparatus lifts the water up 
and runs it over into the pipe T, and the water comes back to 
the circulator, and is lifted again by the difference in pressure. 
Suppose you have an ordinary hot water apparatus on the two- 
pipe system and with a difference in temperature of 40 degrees 
between flow and return; you would then have only one and a 
half per cent. difference in specific gravity between the descend- 
ing column and the rising column. To create circulation you 
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have in that case a head of only 1 inch of water for indirect 
radiators in basement, 2 inches for radiators on ground floor, 
and 2 inches more for each subsequent floor. In our case you 
will see that we have four feet head all over the building. 
Therefore not only will the velocity be greater, but the hot 
water will be much more equally distributed between the differ- 
ent floors. 

Mr. Snow: Then in a sense the device C is an ejector: it acts 
as an ejector at the top of the flow pipe. 

Captain Reck: It does—as a pump. 

Mr. Lyman: Looking on the descending pipe L, there are 
in the Schioldann Institution something like ten radiators, to 
judge from the elevation, connected on a 34-inch pipe. Will 
the specific gravity be sufficient to keep that water rapidly cir- 
culating with such a small connection ? 

Captain Reck: I think when the circulator is working the 
velocity in the pipe L will be about fifteen inches a second, so 
that if you calculate the British Thermal Units you will find that 
it will answer. 

Mr. Mehring: In the apparatus described, what is the size of 
the steam pipe D? 

Captain Reck: Two and one-half inches to the circulator. 

Mr. Mehring: What is the amount of the superficial heating 
surface in the reheater B? 

Captain Reck: About sixty square feet. 

Mr. Mehring: What is the size of the pipe leading from F 
down into the boiler? 

Captain Reck: About one and one-half inches. 

Mr. Blackmore: Professor Kinealy suggested that it was 
contrary to the practice in this country to apply heat at the top 
and I want to bring out the fact that it was not applied only at . 
the top, but being applied at the bottom and the top as well, 
the heat applied at the top does accelerate the circulation. 

Captain Reck: That is just right. 

Mr. Paul: The diagram shows the line of water in the boiler 
to be a certain height. I would like to know where the line of 
water is in the return pipe from the condenser F. There is no 
water line shown. 

Captain Reck: You will have a water line in the return pipe 
from F, so that the height of that water line above the water 
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line in i. ¢ boiler will be about the same as the height from C 
to E. ; 

Mr. P._ : When you start do you have any water in E? 

Captain ..eck: Oh, yes. The water in the expansion tank is 
always kept to the level of the overflow. The water in the hot 
water apparatus is one thing, and the water in the boiler is 
another. These two contents of water are quite different. You 
always have the same water line in the tank E, up to the over- 
flow. 

Mr. Mehring: What would be the effect if the circulator C 
was placed in the first story? Would the circulation be faster? 

Captain Reck: If you took the circulator C lower down be- 
low the tank E then you would have to carry a much higher 
pressure in the boiler to get the steam to penetrate into C. The 
boiler would no longer be a low pressure boiler; it might be 
difficult to get the condensed water back into the boiler; and 
there would be no benefit by the slight increase in velocity of 
the water that might be the result. We have small pipes now, 
and there is no reason for having them still smaller. For in- 
stance, I should not advise any one to use less than half-inch 
pipe for risers, and that is what we use now in many instances. 

Mr. Mehring: What is your practice in regard to the length 
of the pipe S between C and E? What is its usual length? 

Captain Reck: We have formulas that give the height of the 
pipe S between C and E in proportion to the height of the 
building and the length of the mains, both things coming into 
that formula, but they are only given to our licensees. 

Mr. Barron: Would it make a difference if the circulator were 
in the expansion tank? 

Captain Reck: You must have a pipe betweén the circulator 
and the expansion tank to produce a head. 

Mr. Barwick: If there is an increase in the temperature of 
the water, there is an increase in the expansion of the water. 
Where does that go? 

Captain Reck: In our case it is best always to use a steam 
boiler that admits of a variation of a couple of inches in height 
of the water line. Suppose you started the apparatus filled to 
the level of the overflow in E with cold water; the expansion 
of the water would give you more water running down the 
overflow M than is condensed when you begin the heating, 
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and the opposite is the case in the last part of the day, when 
the heat is going down. Then some of the water in the boiler 
will stay in the hot water apparatus, because the water con- 
tracts. I always recommend not to use a boiler with too small 
a steam space. However, I have found that our licensees have 
used some American boilers with very small steam spaces with- 
out having experienced any bad results. 

Mr. Snow: About what are your maximum velocities? 
Captain Reck: Our mean velocities are about 14 to 15 inches 
per second. We use very different velocities in the horizontal 
mains, both in the flow mains and in the return mains. In the 
first part of the system we use rather high velocities, but in 
the last part of the system much less. 

Professor Kinealy: I would like to ask some questions about 
the diagram Plate 2. Take the temperature 160 degrees for 
line I, the coefficient is 1; and at the same temperature for 
line IV, the coefficient is 2. That is to say, that one square foot 
of indirect radiation surface when the air is heated to 68 de- 
grees, will emit twice as much heat as one square foot of direct 
radiation, 38 inch 2 column radiator. 

Captain Reck: Exactly. 

Professor Kinealy: What is the temperature of the air com- 
ing into that radiator? Is it zero or 4 below zero? 

Captain Reck: About zero. 

Professor Kinealy: What kind of radiation is that? 

Captain Reck: Plain radiation. I would say that these lines 
I to VI represent mean results and cannot be exact. In your 
boiler catalogues in America it is customary to state that indi- 
rect radiation shall be counted as one and one-half times as 
much as direct radiation. Here the air is supposed to be heated 
to about 120 degrees F. and that corresponds just to curve 
III in the diagram. 

Professor Kinealy: When the air is blown by a fan, as indi- 
cated in line IV, the coefficient is three and one-half. 

Captain Reck: Yes. 

Professor Kinealy: That is to say, air entering at zero, pass- 
ing over a smooth indirect heater, and leaving the heater at 68 
degrees, then the heater will emit three and one-half times as 
much heat per square foot of surface as a direct radiator? 

Captain Reck: In the mean I think so. 
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Mr. Snow: It is your common practice to place your radia- 
tors as shown in section C D of the Schioldann Institution along 
the inner walls of a room? 

Captain Reck: It is mostly the practice to place the radiators 
under the windows. In this building they are placed on the 
walls, because the owner wished them there. 

Mr. James Mackay: The idea seems to prevail that the heat 
in Captain Reck’s diagram is applied at the top. I think that 
accelerator that he shows there is simply to accelerate the cir- 
culation. 

One thing that strikes me is the lower floor radiator on a line 
below the boiler. I imagine the temperature in that would 
be a little below the temperature in the ones above, and I 
would like to ascertain whether, if the surface were increased, 
or if there were a great many radiators on the lower floor, they 
found that the circulation or temperature of these radiators 
was not lower than the ones above. 

Captain Reck: We generally prefer the one pipe system as 
shown in diagram, and we then arrange the mains and the risers 
in such a manner that the temperature of the lowest radiators 
will be about 160 degrees F. Of course, by the one pipe sys- 
tem the temperature of these radiators is lower than the tem- 
perature of those on the upper floors. On each floor it is 
lower than on the floor above. On the contrary by the two pipe 
system the temperature of the radiators on all floors will be 
the same (about 185 degrees). I hope to be able to show you 
a demonstration of the apparatus in the office of the American 
Radiator Co. here, perhaps to-morrow morning. We shall 
have such a radiator in the basement, so that all those who are 
interested in the subject will be able to see there how the tem- 
perature will be. 

Mr. Joslin: A system to be practicable must be elastic in its 
adaptation. Suppose it was necessary, after you had laid out 
an apparatus with these risers, to change some of the partitions 
and increase the size of some of the rooms, then you would 
necessarily have to increase the heating surface. Suppose it 
was increased 15 or 25 per cent.; what effect would the in- 
creased surface have? 

Captain Reck: The only effect would be that the drop in 
temperature in such a riser would be 15 or 25 per cent. greater 
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than in the ordinary risers so that you would have to calculate 
the heating surface in these risers greater compared with the 
heating surface in the other risers in the same proportion. You 
have about the same quantity of water running down the riser 
as formerly, but it will be cooled more, so that the temperature 
in the riser on the lower floors would be less than in the other 
risers. But there would be no difficulty as long as you do not 
go too far. 

Mr. Joslin: In adding on to your surface, you would not only 
have to add surface enough to make up for the increased surface 
of space heated, but also for the diminution in the temperature 
of the water. 

Captain Reck: Yes, sir. 

Mr. Barron: Most of us are familiar with the so-called Evans 
system, using exhaust steam. This is the same system, I take 
it, using live steam, with a circulator and condenser added. If 
I am wrong I want to be corrected. 

Mr. Barwick: Evans’ system depends largely on the circula- 
tion of the water by means of a pump, not only upon the circu- 
lation of the heat. The idea of putting a coil into the upper 
part of the building is simply, as I understand it, as a reheater 
to reheat the water and increase its temperature at a distance 
away from the boiler, or, rather, from the main heater in the 
stack. But the Evans system is practically the circulation of 
water by means of a pump. 

Mr. H. McKeiver: Does the steam passing into the circula- 
tor make any noise in passing into the body of water? 

Captain Reck: No, sir. We have found a mixing device to 
do it so that there is no noise. 

Mr. McKeiver: Is there any provision there for excess of 
pressure ? 

Captain Peck: The employment of a low pressure steam 
boiler for heating the water prevents any excess of pressure. 
We use, of course, a safety valve on the steam boiler, so that 
you cannot have a higher pressure than is allowed by that safety 
valve. Three to five pounds pressure always suffice, and in 
small installations one or two pounds will do. 

Mr. Paul: As the pressure goes down in the boiler, that pipe 
that conveys the steam up to the circulator would cool and in 
cooling would produce a minus pressure, that is, a vacuum? 
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Captain Reck: Yes, sir. 

Mr. Paul: Would that have a tendency to draw the water out 
of the system back into the boiler? 

Captain Reck: Yes, it would; but we employ a valve, a com- 
mon check valve, in the top of the steam pipe that introduces 
air in the steam pipe if a vacuum is formed. 

The President: Are there any more questions to ask the 
Captain ? 

Mr. Paul: I certainly think the Society has received in this 
paper a very fine contribution to its literature, and I feel that 
for myself at least I desire to thank the Captain for the paper 
before us. 
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THE METRIC SYSTEM. 


BY CHARLES F. HAUSS, ANTWERP, BELGIUM, 


(Member of the Society.) 


Four years’ residence in Europe, and the constant use during 
that time of the metric system of weights and measures, con- 
vinces me that America should no longer be without it. 

We say, ‘‘ Time is money,” and spend on labor or time saving 
machinery fabulous sums of money, yet we waste fortunes 
every year in the time used in manipulating the absolutely 
ridiculous system of weights and measures that we copied 
from England. 

At the present time the United States and England are the 
only two civilized nations on earth who have not adopted the 
metric system, and I am sure that so soon as we adopt it, Eng- 
land will follow us. 

So many Americans, and I regret to say, many who should 
know better, are under the impression that all our weights and 
measures are the same as England’s, and claim, therefore, that 
there are so many English-speaking people as to afford this 
system of their own, but as a matter of fact our quart and gal- 
lon are 17 per cent. smaller, our bushel holds 3 per cent. less 
and our hundred weight and ton are 12 per cent. lighter than 
England’s. 

This difference may have been the result of shrewd Yankee 
reasoning, when our weights and measures were devised to get 
17 per cent., 3 per cent. and 12 per cent. the best of the other 
fellow. ‘ 

The metric system is so far ahead of the English system, 
as our system of money is better than the ridiculous money 
used in England where: 


4 Farthings make t Pence 
12 Pence ‘* 1 Shilling 
20 Shillings ‘‘ 1 Pound 
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At a former discussion one of our members opposed the 
metric system because it was so easy to figure, and though he 
explained to me later that he was only joking, this bit of a joke 
cost him all the reputation he ever had as an authority, in the 
estimation of European engineers. Hence, I hope the matter 
will be seriously discussed, and that our Society will come out 
boldly for this progressive system of weights and measures. 

We lead in nearly everything; we are the people of progress, 
yet we hang on to an antiquated system of weights and meas- 
ures now no longer defensible than would be the “ Prairie 
Schooner” as a means of travel between New York and San 
Francisco to-day. 

That we have not made the change is to the European engi- 
neer a source of wonder. 

The metric system must come in time, and every year of 
delay will make the change cost us more. 

To those not conversant with the system I would say :— 

The metric is a decimal system, the meter being the basis of 
all measures, whether of length, surface, capacity or volume. 
It measures 39.37 inches and is theoretically one ten-millionth 
of the distance from the equator to the pole. Where the meas- 
urements are too great to use the single unit, multiples of the 
unit are used, and are indicated by the Greek prefixes of deca, 
hecto and kilo, indicating respectively tens, hundreds and 
thousands. When the quantities are so small that the unit 
cannot be conveniently used, decimal parts are taken, and are 
indicated by the Latin prefixes dect, centi, and milli, meaning 
tenth, hundredth and thousandth, as illustrated in the follow- 
ing table: 


1 millimeter equals yglss meter 


Icentimeter ‘* fig ‘ 
Idecimeter ‘ Yo 

I meter ps 

Idecameter ‘* TO meters 
1 hectometer ‘‘ 100 «SS 

1 kilometer ** 1000 


In all measures of length the meter is the unit, and like the 
English yard is used in measuring cloth, pipe or moderate dis- 
tances or dimensions. For long distances, like the mile, the 


kilometer is used, and for short or minute distances, the centi- 
6 
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meter and millimeter are used. The customary abbreviations 
in the measures of length are: 


mm. for millimeter. 


cm. ‘* centimeter. 
dm. ‘‘ decimeter. 
m. ‘* meter. 

km. ‘‘ kilometer. 


Measures of surface are derived from measures of length; the 
unit is the squaremeter, and as a surface area is the product of 
its length and width, a square centimeter would equal 100 
square millimeters. Hence the following: 


100 square millimeters, 1 square centimeter. 


“ec sé 


100 centimeters, I decimeter. 
100 6—‘*~=decimeters, 1 ‘‘ meter. 
1,000,000 ‘‘ meters, ee kilometer. 


The square meter is used liked the square foot in measuring 
small areas—ceilings, floors, walls, etc. 

Cubic measure is constructed in the same way, remembering 
‘hat a cube is the product of the length, width and height. 
The unit is the cubic meter which, like the cubic foot, is used 
for measuring the contents of rooms and in place of the cubic 
yard in measuring excavations, etc. Cubic centimeters and 
millimeters are used for minute bodies. 

Measures of capacity are based on the cubic meter; but as 
the cubic meter would be too large and unwieldy for ordinary 
purposes, the cubic decimeter was adopted and the name liter 
given toit. The liter is equal to 1.0567 quarts, and is used like 
the quart or gallon, multiples forming the larger and decimal 
parts the smaller denominations, as follows: 


10 milliliters equal 1 centiliter. 


10 centiliters ‘‘ 1 deciliter. 
10 deciliters ‘‘ 1 liter. 

10 liters ‘* 1 decaliter. 
10 decaliters ‘‘ 1 hectoliter. 
10 hectoliters ‘‘ 1 kiloliter. 


The hectoliter (2.838 bushels = 26.417 gallons) is used like the 
bushel or barrel. 

The unit of weight is the gram (15.432 grains) and is the 
weight of one cubic centimeter of water at its greatest density 
about 39 degrees Fahrenheit—the decimal multiples thereof 
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being used instead of ounces, and the kilogram = 1,000 grams, 
being used like the pound. | 
Figs. 1 and 2 will better show the simplicity of the system. 
Not many years ago Germany used feet and inches, and I 





1 2 3 4 5 6 7 8 9 | 10 
tule tuoeloualasoLavuf suf yi uasbastiuati witli wu wut wil 


The above cut represents the decimeter with its divisions. centisaeters and millimeters. 











































































































The above cut represents the square decimeter with its division into centimeters, 
FIG. I. 


attribute much of the German’s success in reaching first place 
in science generally, and the theoretical knowledge of heating 
particularly, to the use of the metric system. 

For the heating engineer to figure surfaces or cubic contents 
it is very much easier to do so with the meter and its decimal 
parts than with feet, inches and fractions. 





84 THE METRIC SYSTEM. 


€ 





Co 


































































































! 
' 
ad - mo 
! ° 
10°} 
I “at 
! 9 
! 
; P's ah € 
1 i 
| 
Cubic 8 | 
! “| 
l ‘ 
| “qt 
| 7 
' nl 
; 6 
Centimeter | TAT Z 
4 = 7a 
I eC ee eo 
Finig’ cata ae ae mee ak % Sel cabal alates 
oo fF oe oA Se eX 
P 4 7 3 7 7 7 7 
eae at a a geen ie eo 
4 YS” AE a - Z / ¢ |7 / 7 
AIG ae! ena” imi mma mae ok big sama pes 6 
Ps ee! oe Pa Peo he - LZ Be 
y ee ese nj ind appt igh ave an sl stella de ae aa pe en 
Ri Rage a Pre , bi 5 
Fae ca) Wi RR VRS OR me Se — = 4 
Z res 7 4 s / f’ eo 4 
PE RE” Spee ey ree pee yee eae a ~ 
Z Pe gee 7 7 7 7 7 A 3 
Pe 5 Cl NRA OFS ee eee Metre Es 
ag A7 Pa 7 ’ > 4 7 4 T 2 
7 a 7 y / Z ’ i 
- 14 
19';9/8/7/}6|5/4/38/] 2)/1 
h 


Cusic Decimeter, $ AcTuat Size. 
The above cut re>reseats the cubic decimeter. the unit for the liter and kilogram; and the cubic 
centimeter, the unit of the gram. 


FIG. 2. 


Take, for example, the heating of a large tank of water or 
swimming basin, what an amount of labor is necessary to figure 
the cubic contents in feet ; then translate this into gallons or 
pounds—whereas if you have the contents in meters and the 
decimal parts, a simple shifting of the decimal point gives at 
once the number of cubic decimeters, which means at the same 
time the number of liters, or the weight in kilograms, as a cubic 
decimeter or liter, or kilogram of water are the same amount, 
expressed in cubic contents, liquid and weight respectively. 

For measuring gauge pressures we would then naturally do 
away with pounds per square inch and use the kilogram per 
square centimeter, which is exactly one atmosphere ; and as 
one atmosphere of pressure is equal to practically 10 meters of 
water column, each #5 atmosphere of pressure is used in prac- 
tice as equal to one meter of water column. 
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From every point of view the metric system is the logical 
one that nearest conforms with nature. 

I would further advocate the use of the Centigrade ther- 
mometer, now in general use all over Europe, and the one used 
exclusively by scientists as being the most naturally arranged. 

The divisions being based upon the metric system, the figures 
are much more readily handled than those of the Fahrenheit 
thermometer. 

In this thermometer zero is the freezing point, and1oo de- 
grees is the boiling point. 

With this change would come naturally the continental 
calorie or heat unit (3.96 B. T. U.), which is the amount of 
warmth necessary to heat one liter or kilogram of water one 
degree Centigrade. 

We would then have a rational system of weights and meas- 
ures, and could meet the whole engineering world on common 
ground, to discuss matters that now require such laborious 
translations as to make an interchange of ideas or papers pro- 
hibitive. 


DISCUSSION. 


The President: You have heard the reading of the paper, and 
it is now open for discussion. 

Mr. Barron: I am in favor of the metric system, and I think 
that this paper of Mr. Hauss’ will have an influence and a bear- 
ing that we cannot estimate to-day. Possibly no subject is of 
greater importance to the producing world to-day than the 
adoption of the metric system. And its adoption is retarded 
purely by prejudice. When we get right down to it, we are all 
Philistines. We all believe that we alone are right. And that 
is particularly true of the British and the American nations. If 
you undertake to compute the influence of the British people 
in the world, you can say there is a hundred million of them, 
and of the American people a hundred million more, with its 
outlying possessions; that is, two hundred million people in 
all. They have a system which is virtually the same, that is, 
they are opposed to the metric system. And it is the only oppo- 
sition to the metric system in the world; the rest of the world 
is ready to adopt it. Take the Latin peoples, France, Spain, 
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Italy, Latin countries, have adopted the metric system; and 
the Germanic countries have adopted the metric system, and 
they use it. The Latin peoples, I should say amount to one 
hundred and fifty million people, and the Germanic peopie to 
one hundred and fifty million people; and it is ridiculous that 
two hundred million people should undertake to dictate to three 
hundred million people. However, I believe that the metric 
system is bound to come, and I hope that this Society will put 
itself on record as in favor of it. The system is scientific. It 
is just as Mr. Hauss explained it, and right thinking people 
are adopting it. The American people ought to go in with the 
French and Germans and adopt it, and the English people will 
adopt it also. I am a disciple of the late Herbert Spencer, and 
he left a fund to fight the introduction of the metric system in 
Great Britain. I think that is a case where a great man has 
made a mistake. I think he was wrong there, although he 
may have excellent reasons for the course he has adopted, and 
they may be produced here this afternoon, but I have never 
read them. The adoption of the system would have a human- 
izing effect. It would mean that you are going to do business 
in a friendly and proper spirit with your French and German 
neighbors; but as long as you keep a separate system it is like 
a prohibitive tariff, or a system which says: “ We won't deal 
with you; we don’t want to talk with you in your own lan- 
guage.” I think that tendency among the British and Ameri- 
can people is wrong. The spirit of the world to-day is to get 
together. 

Professor Kinealy: I voted against the metric system both in 
this Society and the American Society of Mechanical Engineers, 
It is possible, therefore, that I am one of those ignorant fools, 
or perhaps one of those great men who have made a mistake. 
(Laughter.) I think we should bear in mind that the metric 
system was put upon Europe by Napoleon, just exactly as the 
German language has been pyt upon the provinces of Lorraine 
and Alsace by the German Emperor, not because the people 
wanted it, but because they could not help themselves. There 
is a law now allowing all who desire to do business in this 
country by the use of the metric system to use it. But we are 
tied to the past, as some one has said, absolutely tied hand and 
foot to the past by our English system of weights and measures, 
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And so much are we tied to the past that in a bill introduced in 
Congress they excepted from the obligation to use the metric 
system all measures pertaining to land. And why? For the 
simple reason that you cannot go back and copy and change 
and recalculate the records on file all over the country in the 
United States. I have been in Texas, where I made surveys, 
and we did not state our areas in square feet or acres, but in 
varas. The vara is the old Mexican-Spanish measure, and to 
change it and use the English unit would require the changing 
of all the records in certain parts of Texas. In Missouri, in 
certain parts of the State bordering on the Missouri River, 
parts that were settled by the old French, we still have and 
use and put on record the old arpent instead of the acre, and 
to change that to English units would mean to change all the 
records in those parts of the country. If we make the metric 
system obligatory, we shall have to discard all of our books, 
and all of our tables relating to different subjects, and all of 
our literature on some subjects that we have accumulated for 
hundreds of years past must be retranslated, or in one or two 
generations be almost unintelligible. The argument is often 
made that it is so much easier to use the decimal system. I 
cannot see how it is any easier to multiply 23 by 28 feet than 
it is to multiply 23 meters by 28 meters. It is exactly the same 
thing, and if you are going to change from meters to deca- 
meters or decimeters, you will have to be very careful what you 
say, or you will get your Greek and your Latin mixed. Of 
course you can divide by ten or multiply by ten by simply 
changing your decimal point, and it is only in such cases that 
your computations are easier. Where you have to multiply 
numbers that are not decimal numbers, whére you have to 
multiply or divide by something other than ten, one system is 
just as difficult as the other, at least so far as I can see, and I 
have used both. Further, it means that in all shops and all 
manufacturing establishments, where standard gauges have 
been made and used for years, the gauges must have their 
names changed at least. That would not be very difficult, per- 
haps, but it would be rather difficult to change the inch into 
its exact decimal equivalent, according to the metric system. 
You could not have any particular unit in the decimal system 
equivalent to the inch, or you would have a long number con- 
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sisting of several figures and a decimal point. While | do not 
think there is any opposition on the part of those who voted 
against the metric system to the rest of you using that system 
if you choose, we do object to being obliged to use the metric 
system when the other is so much easier for us at present. 
And that, I think, is the whole argument. I don’t think the 
metric system is practically better than our system. On the 
other hand, I do not think that the British system is practically 
better than the metric system. 

I cannot see, as I have said before, any of the great benefits 
that are going to come from the adoption of the metric system. 
It is possible that manufacturers may be able to do business 
with foreign countries more easily by means of it, but I am 
sure there is not a manufacturer in this country who, if he 
found that he could do business with Europe or with South 
American countries, by making his drawings or his machines 
according to the metric system, but would do so. (Applause.) 

Mr. Blackmore: I am glad that this paper was read before the 
Society, and I want to go on record as being in favor of the 
metric system and having it adopted just as quick as we can 
get it. And I want it only and solely because of its simplicity 
and utility, and its adaptability to almost every purpose for 
which things are designed. There is probably just as much 
difference between the metric system and our system as we 
shall find if we compare our monetary system with that of 
England. We use the decimal system in this country in our 
monetary system. It is very simple. The British still cling to 
their old system of pounds, shillings and pence, and, while we 
do adjust ourselves to that system in dealing with England, 
we do find a great deal of difficulty in doing so. But if we 
both had the same system of currency it would be a great deal 
easier for both. Professor Kinealy started out by saying that 
the metric system was something put upon us by Napoleon. 
I don’t see any reason why we should not use a good thing, 
even if it came from Napoleon. I think that Napoleon did a 
great many good things for the world and, though he gave us 
some bad things, we do not necessarily have to use the bad 
because we take the good. 

As to our land records, it is stated, though I don’t know it as 
a fact, that we are using the Mexican system of land measures 
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in Texas yet because it is easier. If it is easier to use the metric 
system of land measures in our records, why not do it, the same 
as we use the Mexican measures in Texas? It would not com- 
plicate matters as I can see. The whole thing should be tried 
on its merits. Is it a simpler system? The fact that we are 
trading more and more with foreign countries makes it all the 
more necessary that we should adopt some uniform system of 
weights and measures, and I don’t think we can do better than 
to adopt the metric system. If we were adopting it out of pure 
compliment to Europe, and it was not as good as ours, J should 
consider it folly. But they are not putting anything on us, 
neither are we trying to force ours on them. They simply 
have got a better system of weights and measures than we have 
and it is high time we adopted it. The British people are very 
slow to make changes, and very largely for the reason which 
Professor Kinealy sets forth. They don’t want the bother of 
changing. It is easier for the present generation to get along 
as they are. But we ought to be broad minded enough to 
look a little into the future. When our children are educated 
to the metric system it will be as easy to them and easier than 
the present system is to us; and for the sake of the benefit to 
the rising engineers I think we should put a little extra work 
on this generation. If we make the change I think posterity 
will thank us for doing so. 

Mr. Harvey: I think it is a well-known fact that most of the 
tool-rooms of the larger machine shops in the country use the 
metric system now for all their measurements in respect to their 
finer tools. I am very positive that is the case in the larger 
number of good tool-rooms. 

A Member: Is it not true that as civil engineers do not use the 
inch as a fraction of a foot, but the tenth of a foot, that that is 
an adaptation of the metric system? 

Mr. Snow: The thought that ran through my mind during 
this discussion was based on a suggestion made by Captain 
Reck, that slide rules were commonly used on the other side. 
Now the slide rule is a device which ought to be more generally 
adopted by engineers, and a great saving of time would result. 
They are made out, however, on the decimal scale, and when 
one attempts to use one in computing the contents of a given 
space, for instance, if he has a room that is 25 feet 7 inches 
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long, he must reduce that seven-twelfths of a foot to a decimal 
before he can use his rule. Whereas, with a decimal system, 
he would find the length directly on his rule. I believe that 
all such figuring coulil be much more readily done on the 
decimal system, that is, on a system using decimal fractions, 
for the same reason that our system of money is very much 
simpler than that of England. And it seems to me that the 
chief advantage that would accrue to heating and ventilating 
engineers from the adoption of this system would be in the 
greater ease afforded in making calculations, especially if slide 
rules are used, as they commonly are in many offices. 

Professor Kinealy: May I ask Mr. Harvey a question, please? 
You stated, I think, that in all the large shops 

Mr. Harvey: In many large shops. 

Professor Kinealy: Do you not mean the decimal system in- 
stead of the metric system? Is it not inches and hundredths 
of an inch and thousandths of an inch rather than meters? 
What distillery is there that sells whiskey by the liter? 

Mr. Harvey: I am not posted in that line. 

Professor Kinealy: What pipe mill in the country is there 
that sells pipe according to the meter and decimeter and the 
decameter and the kilometer? 

Mr. Harvey: I don’t know much about pipe mills. 

Professor Kinealy: I know of plenty where they use the deci- 
mal system and take an inch and divide it up into hundredths, 
thousandths and ten thousandths, but that is different. 

Mr. Harvey: I can refer to a case where we had a number 
of things to make for the car shops, and all their blue prints 
that were sent to our shop were in the metric system. 

Professor Kinealy: In meters? 

Mr. Harvey: In meters, yes; and I had a little difficulty at 
first, and had to get measures of that kind, and I know some- 
thing about what I had to do. That is why I knew it so well. 

Mr. Baldwin (a guest): My business has been that of a pat- 
tern maker, and I have come in contact with drawings of the 
United States government, largely in the work of an arsenal in 
Massachusetts, and all of the United States government draw- 
ings are figured in the decimal system; all the work in the 
Navy Department, and all work for the army, in the building 
of large guns, for instance, is figured in the decimal system. I 
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was also employed within three years with,the largest shoe ma- 
chinery manufacturing concern in the world, the United Shoe 
Machinery Company, and when I left the employment of that 
concern it was then perfecting a system by which all the jigs and 
special tools for that concern were to be figured in the decimal 
system. The tool makers throughout the country have found it 
necessary to have two sets of rules, one figured in eighths, six- 
teenths, thirty-seconds, sixty-fourths, and the other in tenths, 
hundredths, thousandths; and I think, as Professor Kinealy has 
well said, that all our large machinery manufacturing concerns 
throughout the country are adopting gradually the decimal 
system, but not the metric system. 

Mr. Blackmore: I don’t quite agree with Mr. Harvey in 
saying that it is not a good thing for us to discuss. I think it 
is. And I think if we discuss it a little longer it will develop 
a good deal of heat, and if it don’t it will stand a good deal of 
ventilation. There was a tendency in almost every discussion 
at which I have attended where this question has been brought 
up to bury it, not to bring out all the facts in connection with 
it. I think it is a matter we ought to think over. It would 
be a distinct advantage for the progress of this country, espe- 
cially for its educational methods, if we should change our 
system of weights and measures, and also do away with the 
Fahrenheit thermometer, which is a great anachronism. I 
hope the matter will be well thought over, though I don't 
know that we can take any action any more than to ventilate 
the subject. 

Professor Kinealy: Just one word more in line with what 
has been said, and that is this: The men who are content to 
use the weights and the measures and the books and the records 
of the past are keeping still, while those who want to use some- 
thing else have been protesting. There is not a man in this 
Society or in the City of New York who would say that if a 
man wants to make an agreement to sell me butter or eggs, or 
what-not, according to the metric system, and I desire to do so, 
that he and I have not a perfect right to do so. But I, for one, 
am opposed to passing a law telling me that I shall not use the 
records of the past, that I shall not use any of the books on the 
sciences that have been printed in the past, unless I translate 
them into the metric system. We are content. The other 
persons seem to be worrying. 
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Mr. Barron: I believe with Professor Blackmore, and even 
with Professor Kinealy, that we do not have to do anything of 
the kind proposed. No one intends to change our system imme- 
diately to the metric system. We don’t want to force our 
fellow men to adopt this system immediately. It will be a mat- 
ter of growth. But we want to be prepared to accept it intelli- 
gently and consider it well. The discussion I listened to in the 
Mechanical Engineers’ meeting was interesting. A machine 
shop superintendent got on the floor and said that they got an 
order from Germany in the metric system, and he sent the 
drawings.and passed them up to the head draughtsman. The 
draughtsmen went over them, changed all the drawings and 
computations, and they figured that they would have to build 
a special machine, and they made estimates for a special ma- 
chine. The firm were anxious to get one of their lathes, and 
when it got into the shop the superintendent said that he gave 
it to one of their Irish machinists to look at, and this fellow 
says: “ This is our regular No. so and so.” The superintendent 
had not discovered it, and the head draughtsman hadn’t dis- 
covered it, but he said that it was one of their regular standard 
machines. The Germans had one of these lathes in Germany, 
and made the measurements in the metric system, and sent back 
to this company for a duplicate machine. This simply- shows 
that it is not going to be so extremely hard for us to change. 
We will change gradually and slowly. I don’t think that I 
could personally learn in five years to use the metric system, 
possibly not in the rest of my life. But we want to intelligently 
discuss the system, and accept it, if it is a good thing, as far as it 
goes. 

The President: If there is no further discussion on this sub- 
ject, I would like Captain Reck to close this discussion. He 
is conversant, of course, with the metric system, and he has had 
some trouble probably and some experience in connection with 
our system of measurements in getting up his tables, etc. I 
believe it would be of interest to hear his experience in the 


matter. 

Captain Reck: We, in Denmark, are behind the other coun- 
tries in Europe; we are not using the metric system. (Laugh- 
ter.) We have so many relations with England that we 
keep quiet and look out for their trade. Personally, I do not 
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like the metric system. I find it is much easier to get the area 
of a two-inch pipe in square inches than in square millimeters, 
for instance. Before you can get the area of a pipe in milli- 
meters you can do it much easier by the square inch. There 
has been much talk about the facility of calculating the con- 
tents of a volume of water in the metric system. But if you 
have your units in your head, you can get very easily to the 
contents of the volume of water if you use inches. Your 
President has suggested that it has been some difficulty for me 
to compute my tables first according to the rules used in Den- 
mark and then afterwards to translate them into English, but 
after the work has been done once I think is is as easy in one 
system as in the other. I think every engineer can very easily 
go in a scientific work from one system to the other; and, as 
Professor Kinealy has said, there are so many small things that 
would be very difficult to get over if we went over to the metric 
system. So I must confess that we are in that respect behind 
in Denmark. 

Professor Kent: The principal part of Mr. Hauss’ paper is 
taken up with an elementary description of the metric system 
for the benefit of those not conversant with it. There are few 
intelligent people in the United States between the ages of 
twelve and forty years who are not perfectly familiar with the 
description of the metric system given by Mr. Hauss. For 
the last twenty or twenty-five years the system has been taught 
to every child in the grammar schools of the public school sys- 
tem of the United States. There is probably not a school arith- 
metic published in that time that does not contain a full 
description of the metric system and numerous exercises in 
conversion of English into metric measures and vice versa. The 
fact that the American people have not adopted the metric 
system is not because they are not familiar with it, but because 
they do not believe that it is as well suited to their purposes as 
the English system. The people have had ample opportunity 
to become acquainted with it through other means than the 
public schools. For thirty years or more there have been so- 
cieties actively engaged in a propaganda of the system, and 
every year or two a bill has been introduced in Congress for 
the purpose of forcing the system on the people. 

In 1866 a bill was passed legalizing the use of the metric 
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system, and since that time people that wished to use the sys- 
tem have been at liberty to do so. Within the last ten years 
renewed efforts have been made to force this system on the 
people. In 1896 a bill was introduced in Congress providing 
that after the first day of January, 1901, “the metric system 
of weights and measures shall be the only legal system of 
weights and measures recognized in the United States.” The 
bill failed to pass. In 1902 a similar bill was introduced, but the 
word “ only ” was left out, so that it read, ““ The metric system 
shall be the legal standard of weights and measures used in the 
United States.” That bill did not attempt to compel the people 
to use the system, but only made it compulsory on the depart- 
ments of the government to use it after January I, 1904. 

During two years hearings in favor of and against this bill 
were had before the Commitee of Coinage, Weights and 
Measures. In the first year a tremendous effort was made by 
the advocates of the metric system to have the bill reported, 
and it appeared that they were likely to succeed, but then the 
opponents of the metric system woke up and brought their 
arguments with such force that the Committee failed to report 
the bill. 

The agitation has extended to Great Britain also, and after 
many years of effort it appears that the House of Lords has 
at last passed a bill in favor of the metric system, but the bill 
will likely fail in the House of Commons as such bills always 
have failed heretofore. “ The persistent efforts of the advocates 
of the French metric system to get it enforced in the British 
Empire have brought into being the British Weights and 
Measures Association, whose primary object is to combat the 
meter.” I quote from the pamphlet issued by the Association, 
the executive committee of which is composed of the heads of 
some of the most important engineering concerns in Great 
Britain. 

The agitation in this country during the last few years has 
resulted in an overwhelming defeat of the metric advocates. It 
has also resulted in the publication of standard literature antag- 
onizing the system, among which are papers by George W. 
Colles in “ Transactions American Society of Mechanical 
Engineers,” Volume 18, and by Frederick A. Halsey in Volume 
24; a book entitled “ The Metric Fallacy,” by Halsey and Dale, 
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published by D. Van Nostrand Co.; also a bipartisan metric 
and anti-metric report of the Committee“of the American So- 
ciety of Mechanical Engineers, consisting of Messrs. James 
Christie and Fred. J. Miller, in favor of the system, and George 
M. Bond and myself against it. The report is published in 
volume 24 of the “ Transactions of the Society.” 

At one of the hearings before the Committee on Coinage, 
Weights and Measures I had the opportunity to present an ar- 
gument against the adoption of the metric system by the gov- 
ernment departments, and I will ask leave to place an abstract 
of my arguments on that occasion in the Proceedings of this 
Society as part of this discussion. 


WHY THE ADOPTION OF THE METRIC SYSTEM BY THE PEOPLE 
OF THE UNITED STATES IS IMPOSSIBLE. 


By Prof. William Kent, of Syracuse University, before the House Committee on Coinage, 
Weights and Measures, March 18, 1904. 


I first became acquainted with the metric system nearly forty 
years ago, when I was a student in the Central High School at 
Philadelphia. It was then being introduced into the public 
schools, and a considerable public agitation was made about it, 
so that I became quite familiar with it. In 1875-76, when I was 
a student of chemistry and engineering in Stevens Institute, I 
had frequent occasion to use it; and in my work as assistant 
to the United States Board appointed to test iron, steel, etc. 
(1875-77), I used it to some extent both in weighing and in 
measuring. Some of the professors in that Institute were strong 
advocates of the system, and I became an advocate of it myself, 
so much so that I wrote some articles in the “ American Manu- 
facturer,” of Pittsburg, in 1877-78, when I was editor of that 
paper, in favor of it. In 1880, Mr. Wm. Metcalf, who was 
then President of the Engineers’ Society of Western Pennsyl- 
vania, asked me to write a paper for the Society attacking the 
metric system. I replied to him that I could not very well 
do that, as I was on record in favor of the metric system. He 
said, ‘ All right, write a paper in favor of it, and then we will 
attack you.”’ I consented, and wrote a paper which is pub- 
lished in the first volume of the Proceedings. In preparing that 
paper I read all the literature I could find on the subject and in 
it I gave the arguments on both sides. The result of my investi- 
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gations while preparing the paper are expressed in its con- 
cluding paragraph, which is as follows: 

“If my hearers now think that I have only ‘ straddled’ this 
question and not planted myself as firmly as they could wish on 
one side or the other, I will now define my position. I think 
that theoretically the metric system is a very good system. 
Practically it is practicable in some things, impracticable in 
others. In regard to government interference, I hold about the 
position of Ensign Stebbins on the Maine liquor law: He was 
in favor of the law, but opposed to its enforcement.” 


DIFFICULTIES OVERWEIGH THE ADVANTAGES. 


The paper itself will show that my investigations of the met- 
ric system led me to realize the fact that the difficulties in intro- 
ducing it were so great as to overbalance its advantages. The 
paper, however, was considered by Lieutenant F. A. Mahan, 
U. S. A., who was then a member of the Society, to be so anti- 
metric that he wrote a paper in favor of the metric system, 
apparently as an antidote to it. 

The concluding page of his paper contains the following: 

“The schools of science all through the land are teaching 
the metric system, many of them having adopted it exclusively. 
The graduates of these schools will be the directors of the 
future, and they, knowing its advantages, will bring it to the 
front. Engineers will demand it and mahufacturers must yie'd 
to it or be left behind in the race. Those who have used the 
system enough to understand it thoroughly, who have a knowl- 
edge of it gained from everyday use, and all who have seen its 
convenience in every direction, are in its favor. The opposition 
is mainly made up of those who, in the words of a prominent 
member of our Society, ‘ don’t know and don’t want to know 
anything about it.’”’ 

In the twenty-four years that have elapsed since Lieutenant 
Mahan’s paper was published his prediction of the adoption 
of the metric system by engineers has not yet come true. The 
graduates of the schools are the directors of the present, and 
they have not brought the metric system to the front. En- 
gineers do not demand it, manufacturers have not yielded to 
it, and they have not been left behind in the race. On the con- 
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trary, since the paper was written the manufacturers of the 
United States have advanced this country to the position of the 
first manufacturing country of the world. 

Let us turn from what Lieutenant Mahan, now Major 
Mahan, said in 1880 to what he said in the latter part of last 
year. The “American Machinist” of January 14, 1904, re- 
porting Major Mahan’s discussion of the metric system at a 
meeting of the Société des Ingénieurs de France, says: ¢ 

“In 1876, Major Mahan came to France, where he spent 
three months in studying the interior waterways. His studies 
gave him a great deal of experience with the metric system, 
the value and convenience of which he soon realized. Since 
then he has employed it a great deal, and above all when he 
had difficult computations to make. Often he has converted 
his American data into metric terms; made his computations, 
and reconverted the results. By this means he has often real- 
ized an economy in time of 50 per cent. 

“ But, on the other hand, the mind had an inertia that it 
was difficult to overcome. Although he was a great partisan 
of the metric system, and had employed it largely for thirty 
years, he had always experienced great difficulty in thinking 
in that system. When stresses of so many kilogrammes per 
square centimeter were mentioned, no idea was conveyed to 
his mind, and he found it necessary to convert them into pounds 
per square inch. It was very difficult for Americans who had 
the habit of the latter form of expression, and who heard no 
other about them, to understand at once what was meant by 
measures expressed in .kilogrammes and centimeters. This 
form of expression frightened the American people a little, 
because they did not understand it, and it was difficult to 
make them appreciate the great advantage of the metric sys- 
tem over the one actually in use.” 

Thus we find that Major Mahan himself, with thirty years’ 
experience of the system and a public advocate of it twenty-four 
years ago, to-day finds it difficult to think in the metric system. 
How, then, can we expect the American people, who have not 
had the same advantages that Major Mahan had, to think in 
that system? 

Since the preparation of my paper in 1880 the results of 
my observation and study for twenty-four years have only con- 
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firmed me in the opinion that I expressed in that paper, that 
the difficulty of introducing the metric system into America is 
so vast as to make it an impossible task. I said in that paper: 

“ Yes; first establish an international money system, success- 
fully accomplish the reform in the spelling of the English lan- 
guage, teach all the nations of the earth to speak one universal 
language, or do any other desirable but herculean labor which 
finds its chief hindrance in the habits, traditions and prejudices 
of millions of the human race, and you may be prepared to 
undertake such a revolution as would be the substitution of the 
meter for the two-foot rule.” 

The difficulties which then, in 1880, hampered the introduc- 
tion of the metric system have since that date increased many 
fold. Mechanical engineers and manufacturers have explained 
the impossibility of wiping out the English system in our ma- 
chine shops, and others have argued other phases of the. sub- 
ject. I wish to touch on only one phase which has probably 
not been considered to any great extent by the men who have 
hitherto appeared before this Committee. I refer to the in- 
conceivable magnitude of the task of wiping out or translating 
into metric measures the English literature based on the 
English inch and foot, and the enormous number of records in 
manufacturing establishments based on the English measure- 
ments. I read in the “ American Machinist” of January 28, 
1904: 

“ The vaults of the Bucyrus Company contain about 20,000 
tracings made through a period of perhaps twenty years. Of 
the full-sized sheets perhaps 1,500 are liable to be used on new 
work, while at least 8,000 of the small sizes are still alive. It is 
evidently impossible to consider any system which does not 
provide for using these old drawings.” 

When it is considered that every one of these 20,000 draw- 
ings has numerous dimensions on it, every one of them in the 
English system, an idea may be formed of the task of trans- 
lating these drawings that are still alive into the metric system. 

In the same issue of the “ American Machinist ”’ there is a 
copy of a single shop order, which was made on tracing cloth 
by the Bucyrus Co., specifying the different things that go into 
the manufacture of one elevator. There are listed seventy-three 
different kinds of articles, and every one of these articles is 
specified by its dimensions of the English system. For instance, 
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the first item is a gear with seventy teeth, 2%%4-inch_ pitch, 
7-inch face, 7-inch bore. Every machinist in America knows 
exactly what is meant by these items and forms a mental picture 
of the size and shape of the gear. Translate these dimensions 
into the metric system and how many mechanics could form a 
mental conception of the gear until after he had translated the 
metric measures into English? 


TEN YEARS TO GET RID OF THE ERRORS. 


In 1895 I published a mechanical engineers’ pocketbook of 
which more than 30,000 copies have been sold. The collection 
of the material for this pocketbook took more or less of my time 
for twenty years, and the making of the book not less than three 
years’ full time. The things compiled in it involve references 
to engineering works, papers and periodicals, some of them 
dating back at least sixty years. There are 1,100 pages in the 
book, and each page has about 900 words. The number of 
figures and formule in the book, which are based on the 
English inch, run into more thousands than I would care to 
figure. The task of getting such a book free from errors is a 
tremendous one. Over a thousand typographical and other 
errors have been reported in the last eight years. Mr. John C. 
Trautwine, Jr., told me some twenty years after his father’s 
civil engineers’ pocketbook was first published that he was 
only then beginning to feel that the book was reasonably free 
from errors. If my book were translated into the metric sys- 
tem, it would be at least ten years before all the errors in the 
translation would be rectified. I doubt if the translation could 
be made without at least five years’ hard labor of an expert 
mathematician. 

I would call attention especially to Appendix IX to the re- 
port of the Committee of the American Society of Mechanical 
Engineers, volume 24, page 691, entitled, “ The Metric System: 
A Big Job for a Literary Engineer.” I quote from it as follows: 

“ The big job, however, would be to produce the literature 
of the transition period. It would include, in the tables of 
beams, for instance, all the existing standard sizes, in even 
inches of depth, with their corresponding metric equivalents 
to the nearest tenth of a millimeter, together with the dimen- 
sions, both English and French, of length, breadth of flange, 
and thickness of web, the weight per yard and per meter, in 
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pounds and kilogrammes, and the coefficients for computing 
strength in both systems. Besides this there would have to be 
new tables of the new sizes, 20 to 600 millimeters in metric 
measure and in their English equivalents. 

“ During the transition period the mechanical articles in the 
‘Encyclopedia Britannica’ and all other encyclopedias and 
other works of general reference would have to be printed in 
the transition language, otherwise they would not be readable 
by the people of the period. When the reform (?) was at last 
accomplished they would have to be reprinted again, making 
them altogether metric, and then the old books would all find 
their way to the paper mill. 

“The engineers’ pocketbooks would also have to be re- 
printed in the transition language and then many years later 
completely metricised. Every present owner of one of these 
pocketbooks, if the metric system is coming very soon, would 
have to provide himself with both of the*new books, and the 
transition book would be at least half as large again as the 
present book and, of course, would sell at a higher price. The 
first editions also would have so many typographical errors and 
errors of computation that the new editions would sell rapidly.” 

I conclude this paper with an extract from Appendix XXI 
of that report: 

‘““The people of the United States have been born and 
brought up under the English system. It is a part of their daily 
life and habit. No power on earth can force the American car- 
penter to give up his two-foot rule. He will not give it up of his 
own free will. English measures of length are ‘ tied irrevocably 
to the past.’ The American people cannot give them up if they 
would. 

“ Even if the metric system were far superior to the English 
system, which it is not, and even. if it were possible to enforce 
it by compulsory legislation, which it is not, the enormous cost 
of introducing it, the vast trouble and confusion it would cause 
during the transition period for at least two generations, the 
abandonment of our mechanical standards, upon which are 
based the present system of interchangeability of parts of manu- 
factured articles, the making worthless of the greater portion 
of our technical literature, make the price too great to pay for 
any advantage, real or supposed, of the metric system.” 
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TEST OF A HOT AIR HEATING APPARATUS USING 
RADIATORS INSTEAD OF REGISTERS. 


BY GEO. M. AYLESWORTH, M. D., COLLINGWOOD, CANADA, 
(Non-member of the Society ; Presented by request at Tenth Annual Meeting, New York, 1904.) 


In accordance with your invitation I submit the results ob- 
tained from the first permanent installation of hot-air radia- 
tors during the eight days following its completion. 

They were obtained in the city of Collingwood, Canada, 
which is near the latitude of Portland, Maine, and it is notor- 
ious for high winds. 

The building selected stood about three-quarters of a mile 
from the shore of the southeastern end of Georgian Bay. 

Georgian Bay is a body of water from 20 to 40 miles wide ~ 
and 140 miles long from northwest to southeast, over which 
come the prevailing winds. 

The building is a new two-story isolated and brick-clad 
dwelling practically unprotected from winds, having ten rooms 
exclusive of closets and halls. The pipes supplying heat to 
the bath-room and a bedroom over the pantries pass from 
basement to the first floor through a lath and plaster partition 
next the kitchen and pantries. As there was no fire in the 
house, or means of making any, except the furnace, the kitchen 
and pantry absorbed most of the heat through the partition 
that was intended for the bath-room and bedroom mentioned, 
so that the two latter rooms are not included in the tempera- 
ture record though the heat was constantly turned upon them. ' 

The furnace has a fire-pot 16 inches in diameter and its 
capacity with registers is estimated at from 7,000 to 12,000 cu. 
ft. by its manufacturers. The space heated in this test is 
13,400 cu. ft. (ground floor 6,450 cu. ft; first floor 6,950 cu.ft.) 
The outside doors and windows have 415 sq. ft. of which 56 are 
in the kitchen and pantries, leaving 359 sq. ft. The outside 
walls have 2,720 sq. ft, of which 480 are around the kitchen and 
pantries, leaving 2,240 sq. ft. 
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From these data Professor Carpenter of Cornell University 
would estimate the radiating surface needed for hot water at 
508 sq. ft. Another authority gives 448 sq. ft. which would 
be an average of 478 sq. ft. 

On this test of hot-air radiators there were used 350 sq. ft. of 
radiation, or 37 per cent. less than the average estimate of 
these authorities for hot water. 

The temperature indoors and the consumption of coal was 
taken by the writer for the first three days and by a janitor of 





View of Radiator. 


experience, but with no knowledge of the furnace used, for the 
rest of the time. 

The temperatures outdoors were obtained from the provin- 
cial officer in charge of the meteorological station at Colling- 
wood. Inthe night of the 27-8, as the test closed on the 26th 
at 9:30 P.M., the temperature reached —15 with a gale of wind. 
At 9:30 A.M. of the 28th, with an outdoor temperature of —12, 
notwithstanding the orders given the janitor not to crowd the 
furnace on any account after the 26th, the ground floor temper- 
atures were: highest, 60 degrees; lowest, 58 degrees. The first 
floor: highest, 57 degrees; lowest, 54 degrees. This item is 
added because —15 is the lowest temperature registered for 
many years at Collingwood. 

The chart gives results for eight days, from 9:30 P.M. of the 
18th to 9:30 P.M. of the 26th. - 
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DISCUSSION. 


Dr. Aylesworth: I feel that I owe to this Society an apology 
for the meagre data that I bring before them. The reason 
for it lies with the Canadian mechanics. The building upon 
which this system was installed was to have been completed on 
the first of October, but in reality it was not completed when 
this test was made, as the painters were still at work on the 
building. I was therefore unable to get all the data, such as 
the rate at which the air would travel, and a number of other 
things about which you will no doubt be putting questions 
to me. 

Professor Kent: I had the pleasure of hearing the Doctor 
at Niagara Falls last summer, and I am glad he has brought 
forth this additional paper, and I hope that a year hence he 
will give us another, giving further light on this subject. What 
he has shown here is encouraging, and I would like to know 
more about it. There are many things we might ask questions 
about, but the Doctor has not yet the figures for them, as he 
has not made the temperature determinations and the deter- 
minations for the flow of air. I would like to know in the 
future, when he makes his tests, the result of taking daily 
records, taking, say, ten records daily of the coal consumption 
and the temperatures. We could then make some estimate of 
the efficiency of the furnace. 

Mr. Barron: This is a very ingenious and novel method of 
heating, and I think that those who are familiar with furnace 
work should discuss it. I think this thing is a sheet iron radia- 
tor in place of the register with the common hot air furnace, in 
which the same air circulates over and over, making ventila- 
tion prohibitory unless specially provided. There is no cold 
air box. The only difference between this and the ordinary 
furnace job is that you dispense with the register, and put in 
a sheet iron radiator in place of the register. You dispense 
with the cold air box, and you have a hot air heating arrange- 
ment. I should think it is a comparatively cheap way of heat- 
ing a house by direct radiation. Whether it is better than the 
ordinary furnace, or whether it burns less coal or not, is of 
course the problem which the Doctor has set before him, and 
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I think he has demonstrated partly that it is more economical 
than the ordinary furnace. But with the ordinary furnace you 
have a ventilating machine, imperfect, perhaps, but it is a venti- 
lating machine. From what I understand of it, this is not a ven- 
tilating machine at all. It is merely a direct heating machine. 
It is ingenious and novel, and the paper is a very good one to 
have in our Proceedings. 

Dr. Aylesworth: We have here simply the use of hot air in 
place of water in a closed system. As to its application, it is 
not intended, of course, to be used in large buildings; it is in- 
tended for the heating of medium sized dwellings. As to the 
question of ventilation, my idea of the matter is that special 
arrangements for medium sized dwellings are not particularly 
needed, and not so much needed in this system as they would 
be in a system of hot air with registers, because the hot air 
that passes over the furnace in this system does not enter the 
room and is not respired, whereas in the system with registers 
the air passes into the room over a heated furnace, which is 
sometimes overheated, and the result is that the air is not per- 
haps quite what it should be, although Professor Carpenter, | 
think, states that the air is not injured by merely passing over 
the furnace. At least, I heard it stated at the Niagara meeting 
that it does not injure the air for breathing purposes by passing 
through an ordinary furnace with registers. Another advantage 
is that we have no dust, ashes or gases from the furnace where 
this system is used in place of registers. 

Mr. B. H. Carpenter: What is the size of the risers, compar- 
ing the ordinary furnace with this style of heating? There 
would be two risers in place of one, and the question arises 
whether it would be feasible to get these through the flues, 
through the partitions, up to the rooms? 

Dr. Aylesworth: I would say that all the piping is very much 
less, that is, the pipes are very much smaller than they would 
be in ordinary heating with registers. And the piping is figured 
to have an area equal to the conduit through the radiator. 

Mr. Barron: The interesting point here is the proportion of 
the flow pipe to the return pipe. You can have a much higher 
velocity in the pipes in this system than in the ordinary furnace 
system, that is, you can work at as high a temperature as you 
can get in your furnace. Having that in view, it seems to me 
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that the two pipes, the flow pipe and the return pipe, can be de- 
cidedly less than the one pipe of the ordinary furnace. If I was 
planning a job on this system to-day I would use pipes only 
one-fourth of the size, that is, the area of the two pipes would 
be only equal to one-fourth of the area of the one pipe in the 
ordinary furnace system. That is a mechanical and commercial 
advantage. In running through partitions you can make neater 
and nicer work, and you can make cheaper work. The Doc- 
tor’s sizes, I think, are exceptionally large. Of course in ex- 
perimental work it is well to be on the safe side. 

Dr. Aylesworth: It has been suggested to me that an eleva- 
tion of this system was given in the Transactions of the Society 
in August last. The largest radiator, of four sections, has some 
56 square feet of radiating surface, and the pipe leading to it 
supplying it with hot air is 6 inches in diameter. The amount 
of radiating surface in this radiator will heat the same as hot 
water, as near as I have been able to ascertain, although the 
air enters this radiator at a much higher temperature than is 
possible with the ordinary hot water system. For that reason 
I supposed the radiator would give as much heat as steam. But 
the fact appears to be that the air parts with heat in passing 
through the radiators so rapidly that it is impossible to keep 
the whole radiator at the same temperature, and the amount 
of radiating surface should be figured on the basis of hot water, 
56 feet of radiating surface in the radiator requires a 6-inch 
pipe, and so on down. 

Professor Kent: What is the maximum temperature in the 
radiator? 

Dr. Aylesworth: The highest was 213 degrees on entering 
and 111 degrees, I think, or about that, on leaving. 

Mr. B. H. Carpenter: I would like to ask somebody with 
experience whether or not it would be detrimental to the fur- 
nace to keep the heat on the inside and the outside as high as 
that, whether its life would be equal to the life of the ordinary 
furnace? , 

Mr. Joslin: The Doctor made a statement to the effect that 
a 56-foot radiator ought to require a 6-inch pipe. I would 
like to ask him if he has tried it on a smaller pipe, 5-inch or 
4-inch? 

Dr. Aylesworth: No, sir. 
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Mr. Joslin: So you don’t know but what it might work with 
a 4-inch pipe in the same way? 

Dr. Aylesworth: No; but I don’t think so. 

Mr. Kenrick: I would like to ask if that pipe was 6 inches 
continuously all the way down, or was there any allowance 
made for openings? 

Dr Aylesworth: It was supposed to be 6 inches in diameter 
through the course of the circulation. In the partition it was 
square, but figured to the same area. 

Mr. Barron: We have here with us this morning an ex-Presi- 
dent of this Society who was notorious for his advocacy of hot 
air; at least he was at one time; but he has deserted that field 
and he is now notorious for other things that | hate to mention. 
I would like to call on Mr. Wolfe to give his views on this sub- 
ject. 

Mr. Wolfe: Mr. President and gentlemen, I can remember 
when Mr. Barron and I had many a pleasant talk on the subject 
of warm air furnaces versus steam, and so forth. There is no 
question but what this method is feasible and practical in every 
way. I agree with Mr. Barron that the flow and the return 
pipes can be very much smaller. When we flatten down a pipe 
or square a pipe we lose the corners. The corners are of no use 
in figuring. You hhave to strike as near a circle as you can in 
figuring the volume. Regarding the life of the furnace, if the 
air enters at 100 degrees, I think it is all right. The great claim 
we used to make for furnaces as against steam and hot water 
was that we were not breathing over and over again the vitiated 
air, but with the fresh air furnace that defect was remedied, a 
great advantage, particularly in cold countries, such as Canada, 
where they have tight fitting houses, and where the only sup- 
ply of fresh air is from the furnace. That is the old argument 
that we used to use. The steam and hot air men used to say 
that we would burn the life out of the air. From the best 
information I can get you cannot burn the oxygen from air 
unless you subject it to a live flame. What it does do is that 
it expands the air to such an extent that the moisture, the hu- 
midity, is distributed within a so much greater volume that 
the air is practically dry, and as you breathe it it irritates your 
nostrils and throat, and what burns is practically what you see 
in the “ sunbeams” that is made up of the filth of the street 
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and very fine dust drawn through the cold air box that, striking 
the red-hot fire pot, burns and makes a bad smell. This obvi- 
ates that difficulty, but it does away with the supply of fresh 
air in a closely fitted house. As to the size of the pipe, I think 
he would do exactly as well with a 4-inch pipe as with a 6-inch 
pipe, because you have a big pump at the bottom—that is all 
the furnace is. Immediately the air is heated at the furnace it 
rises in the pipe; and as you reduce the diameter of course 
your velocity is increased in proportion, though, of course, as 
you reduce the diameter of the pipes you increase the friction 
proportionately. But on the whole, I think that about four 
inches would be within the limit of practice, and that it would 
be all right. 

Mr. Barron: I would like to ask the Doctor if he has thought 
of using the air under a slight pressure, that is, compressing 
the air in the system with, for instance, a bicycle pump, and 
whether, say, an ounce of pressure, or even one-tenth of an 
ounce pressure, would increase the efficiency of the apparatus? 

Dr. Aylesworth: I have not. 

Professor Kinealy: Do you run a main pipe through, with 
distributing pipes branching out at the different levels? 

Dr. Aylesworth: The number of radiators to be taken off 
a single main is determined by the size of the pipe. In this 
particular installation one main carries four radiators in three 
rooms and a hall. The last radiator of that main has two sec- 
tions, or twenty-eight square feet of radiation, and is supplied 
by 44-inch pipe, and is carried up from the cellar to the upper 
floor in the outside wall, the most exposed portion of the 
building. 

Professor Kinealy: Do you have a single main in the base- 
ment from which you run a separate riser for each radiator or 
do you carry back a riser through the furnace? 

Dr. Aylesworth: There is a single main in the cellar. In the 
event of two rooms being heated on different floors, or three 
rooms, one main would be carried from that supplying the 
three radiators. 

Mr. Wolfe: There is another gentleman present, Mr. Presi- 
dent, who is practically a master in the furnace line, and I 
would ask Mr. Richardson to give his ideas relative to this 
subject. 
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Mr. Richardson: I never have investigated this subject of 
heating by radiation at all. But there is one reason which I 
will state why they have to take the air as they do in Canada. 
I was told in Montreal that it was simply an impossibility to get 
air to flow into a cold air box with the thermometer 5 degrees 
below zero in Canada, particularly in Montreal. I know it is the 
same in Northern Vermont and New Hampshire. So that where 
furnace heating is used in these extremely cold and dry 
climates they have to take the air either from the main hall 
or from the cellar. Regarding this particular system, I never 
tried any experiments with it, and I am not sufficiently familiar 
with it to speak on the subject. 

The President: Will Mr. Snow discuss this matter? 

Mr. Snow: The last remark interested me. I don’t quite 
understand why the low temperature of the air will prevent its 
flowing into the cold air box. I should think it would flow in 
all the better. But to return to this system, I wish to ask how 
the individual regulation is accomplished. Is there one damper 
on each hot air radiator? 

Dr. Aylesworth: Yes, sir; like an ordinary smoke damper. 

Mr. Snow: What device is used to prevent overheating of 
the furnace in case a number of dampers happen to be closed 
at the same time. With the ordinary hot air system over- 
heating is noticed by the smell from the furnace. An automatic 
draft regulator is highly desirable on any furnace. They can 
be put in at a low cost, and act to the furnace the same as a 
safety valve to the steam boiler. It seems to me that one of 
these regulators would be a desirable appliance in connection 
with this system. Experiments have been made with the ordi- 
nary hot air heating system, and it has not been difficult to 
obtain temperatures of 300 degrees or over at the registers, 
which is about twice, more than twice, modern practice would 
dictate. I think in modern hot air heating the temperature of 
the air at the registers, at zero outside, ranges from 120 de- 
grees to 140 or 150 degrees perhaps; and with these higher 
temperatures it is commonly known, I think, among furnace 
men that the furnace deteriorates much more rapidly, owing to 
the fact that there is not a sufficient supply of air passing over 
the fire pot to take away the surplus heat generated. It is also 
a well-known fact that the fire pots of furnaces crack, as a 
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rule, right back of the water pan. If that is located at the 
front of the furnace, between the feed door and the ash pit 
door, which is frequently the case, it is likely to happen, because 
that is the point where the circulation of air is most impeded 
by the obstruction of the water pan. I think this overheating 
of furnaces is a point that should be given consideration. A 
good many people are fearful of hot air furnaces on that ac- 
count, and I have no doubt that a good many fires have been 
caused by their overheating. It seems, at first thought, that 
this system would be more open to that objection than the 
ordinary method where the air is taken from out of doors and 
entered through the registers in the usual manner. 

Mr. Chew: I will ask if Mr. Snow will provide some time a 
drawing of the safety device which he suggests in his discussion, 
so that it can be included in the Proceedings with his remarks 
on the subject. 

Mr. Snow: It is not necessary to make a drawing. I refer 
particularly to the Rowe regulator. Mr. Kenrick doubtless 
knows of others in common use in Boston that are quite in- 
expensive. Some years ago I used one with considerable suc- 
cess, especially in my own house. If one came home late, and 
the fire was low, if you loaded it up with coal the regulator 
would do the rest. If the fire came up it would close the check 
draft and avoid any danger of overheating. Where hand regu- 
lation is the rule it is sometimes necessary for a man, after he 
has left home in the morning, to telephone back that he went 
away in a hurry and left all the drafts open, and that some- 
body must attend to them or there will be trouble. 

Mr. Berry: I should think there would be certain advantages 
in this sort of system in some cities, like Pittsburg, where the 
air is very smoky and bad, and where there is no possibility 
of taking the air from out of doors at all in through a warm air 
heater. I don’t believe the ordinary furnace fire pot cracks out 
because of the water pan placed between the ash pit and the 
feed mouth. I think the circulation of the air in front there is 
impeded by the ash pit and the feed mouth, and that makes it 
difficult for the air to circulate. I think the addition of the 
water pan is a benefit rather than a detriment, as far as cooling 
is concerned. 

Mr. Chew: We used to make furnaces with a water pan in 
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the corner, and it was not an uncommon thing to get a sash 
weight and stick one end in the water pan and the other end 
against the fire pot, and the heat would be conducted into the 
water and it would evaporate and prevent freezing. In one 
case we took the water pan and put it in front of the fire pot. 
Then the air didn’t get there, but the heat did. The water 
did not absorb the heat sufficient to keep the temperature down, 
and there was more trouble than we had bargained for. It was 
not long before the front of the fire pot would bulge out, and 
after the owner found it had cracked he didn’t like it. It in- 
creased the trade in fire pots materially, but the placing of the 
water pan at that point increased the destruction of the fire 
pots to such an extent that the water pan was taken away from 
there. The ash pit does impede the flow of air in front of the 
fire pot, and if you put the water pan in there it would prevent 
any chance for the air to get in at all. There will be an un- 
equal expansion and contraction that will produce a horizontal 
crack extending across the front of the fire pot, and you can 
go into almost any furnace man’s back yard, if he saves his fire 
pots to sell for old iron, and you will find sometimes a hole in 
the front, but more frequently a horizontal crack. 

Mr. Eckfeld: I can only confirm Mr. Chew’s remark. I had 
a furnace at home for eight or ten years, and the fire pot is 
perfectly good around the side, but in front there is a decided 
fire crack, simply on account of the non-circulation of air, the 
cold air not getting in there to the same extent as on the sides. 

Mr. Snow: I would like to add a word. Many manufacturers, 
in order to get a pan of large capacity, rest it on top of the 
opening of the ash pit. The casting comes-flush to the top 
of the ash pit door, and the inner edge of the water pan is 
made concentric with the fire pot, with the result that the cir- 
culation of air is almost entirely cut off there, because this water 
pan is 14 to 16 inches in width, and offers a very serious obstruc- 
tion to the passage of air over that portion of the fire pot. 

Mr. Wolfe: I would like to ask Mr. Richardson is it not the 
practice in the better grade of furnaces to-day to make a special 
frame on the side of the furnace for the water pan? * 

Mr. Richardson: Yes, sir. 

Mr. Wolfe: I think the other method is obsolete. 

Mr. Richardson: It is the custom now to make a separate 
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frame and base for the water pan to set on, around on the side. 
But so far as I am concerned, I never use a water pan. I don’t 
believe in it in this climate. 

Mr. Barron: My conception of this system is that everything 
that applies to hot water applies to this system; that is, if you 
consider the relative densities of hot water and of air. You 
simply use air instead of water for conveying your heat units 
from the fire. And you can use the overhead system and the 
single pipe riser system, and any system that is used with hot 
water. There is not anything that you do with hot water in 
piping, that has an attic distribution downward or a cellar 
distribution upward, that you cannot do with this system in 
the way I conceive of it, and all you have to consider is the rela- 
tive density of the water you are using, that is, the relative 
density at the temperature, and the relative density of the air 
at the temperature; if you keep those things in mind you can 
base them on the hot water data already established. This 
discussion is interesting to me for another reason. Furnace 
heating has never been thoroughly discussed in these meetings. 
It was better covered in the old works in the heating literature 
of a hundred years ago than in any recent literature. It is cer- 
tainly not in our Proceedings. And this is an opportunity to 
get scientific facts in relation to heating into our Proceedings, 
on that question, if the right men would only take hold of it. 

Dr. Aylesworth: In relation to the remarks of the speaker, 
who referred to this being an exact counterpart of a system for 
hot water heating, I will say that it is correct to a certain ex- 
tent. There is, however, one thing lacking, and that is the 
necessity of an overflow tank. And another thing I think is 
impossible, that is, to have a single pipe system; I don’t think 
that is possible. 

Mr. Chew: I think the Doctor is entitled to special consid- 
eration at the hands of the Society from the fact that he has 
brought to its attention soniething absolutely new. I don’t 
remember, in looking back over anything that I have had access 
to, finding anything regarding the circulation of hot air through 
radiators ; and even if there should be something in the archives 
that I don’t know anything about, the Doctor is entitled to 
consideration for the courage which he has had to embark in 
that field and force it on the attention of the public. And I 
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hope he will have opportunity and patronage enough to secure 
the application of his ideas, and that eventually we will hear 
more about it. In view of the fact that he has brought some- 
thing to our attention that is interesting to furnace men, I 
think it would not be unfitting to make a motion that he re- 
ceive a vote of thanks, not only for bringing the system to our 
attention in the first place, but also for the second time coming 
with further data. It is not the custom to give a vote of thanks 
to any member of the Society when he brings a paper that is of 
special interest; he is simply doing his duty. But when a man 
in the outside heating world has done something of importance 
and brings it to the Society by request, I think he has earned 
our gratitude. I will make a motion that he receive a vote of 
thanks from this Society for his kindness in exploiting his ideas 
before us. 
Motion seconded and carried unanimously. 
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TO FIGURE HEATING WORK ACCURATELY—WITH 
A TABLE SHOWING THE LOSSES IN BRITISH 
THERMAL UNITS FOR VARIOUS SURFACES. 


BY CHARLES F. HAUSS, ANTWERP, BELGIUM 
(Member of the Society.) 


A safe basis for figuring the losses is the best foundation 
for a successful heating apparatus, hence, I take great pleasure 
in presenting to you a table giving in B. T. U. the heat losses 
through floors, walls, windows, etc., per square foot of surface 
per hour for various degrees of difference in temperature, 
based on the best practice of German engineers. 

I have endeavored to make the matter all as simple as 
possible, so that it will be of service to the greatest number. 

For the information contained in the table of -coefficients 
(Fig. 1), I am indebted to Mr. Adolf Block of Hamburg, one’ 
of Germany’s most reliable engineers, who has used it in his 
daily practice for some years, but of course, in the metric 
system, with metric calories per square metre in place of the 
B. T. U. per square foot as shown, hence this table is a collec- 
tion of facts that should be of more service to the practising 
engineer than one based entirely on theory. 

Following the table are the additions for undue exposure, 
which means a building poorly constructed, or subject to 
unusual winds, then the increase for points of compass, after 
which the increase for greater height of ceiling, and finally, 
what should be added if there is an interruption in the heating 
as in the case of halls or churches, that may not be heated 
every day nor all of the twenty-four hours of the day. 

In the second table (Fig. 2), I have endeavored to illustrate 
how to use the information given in the first table, using the 
form prescribed by the Prussian law of March 24, 1901, on 
which all heating work for state and city governments must 
be figured. 
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TABLE OF COEFFICIENTS OF TRANSMISSION IN B,.T.U. PER SQUARE FOOT OF 
SURFACE PER Houwr. 


Cooling Difference in Temperature—Fahrenhcit 
Surfaces |of Walls | 1° rr 50° 
0.48 
0.34 | 1. 8.50 |10.20 | 11.90 


0.22 . \ 5.50 7.70 
4.30 

0.16 

0.18 

0.12 


Walls 
add 10% 


Plaster | '% - 
Pai titions. 


on 
Planks laid on earth 
on asphalt 
Arch with air 
laid on earth 


Floors 


with air 


Double 


Double 


Difference in 10 20 | 2 50 





Add 5 for rooms with unusual exposure. 
“* 10% where exposures are north, east, northeast, northwest and west. 
‘“* 34% where the height of ceiling is more than 13 feet. 
of 63% - os ad “ “ oe os 15 - 

os 10% “ oe “ “ oe “ “ “ 18 “ 


For rooms heated daily, but where heating is interrupted at night, add A = 
0.1 W(8— Z) i 
Z 


0.0925 (N—1) Wy 
Z 


For rooms not heated daily add B = 


In both these formulas : 
W, = B.T.U. lost per hour by exposed surfaces. 
W = Total B.T.U. necessary, including that for ventilation or changes of air. 
N = Time from cessation of heating to time of starting fire again—hours. 
Z = Time necessary after fire is started until required room temperature is reached—hours. 


The little sketch shows an office (corner room) with its 
adjoining ante-room, their respective tempefatures, as well 
as the temperature of the surrounding rooms, the thickness 
of walls, location of doors and windows. 

To those used to the rule of thumb methods of figuring, this 
may all seem to be very complicated, and even though some 
of the columns may not be filled out for every job in regular 
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practice, the German engineer uses them to keep up his sta- 
tistics, and can tell how much each job costs per cubic foot 
or per thousand heat units, and after the tests are made just 
how much fuel per cubic foot space or per thousand heat units. 

It has, however, the advantage of giving accurate results 
and reducing to a minimum the risks assumed in giving a 
guarantee. 

Column 1, as will be seen, shows the numbers of the rooms; 
division 2 the name, size, and cubic contents; division 3 the 
glass, wall and other exposures, in size and square feet, (col- 
umn “‘g”’ in this division showing the “deductions” of win- 
dows and doors from the walls) ; division 4 shows the thickness 
of walls; division 5, the temperatures; division 6, the co- 
efficients, which are found on the first table (Fig. 1); division 
7 shows the heat units lost by cold walls, or gained from 
warmer walls; division 8 is for the additions due to extreme 
exposure, interruption in heating and ventilation, and in 
division 9 we find the totals. 

In the two rooms figured it will be noticed that each of the 
wall and other surfaces is figured separately, so that additions 
or deductions can be accurately made. 

The inner wall on both sides of which the temperatures are 
the same, as well as the ceiling in which the same is true, 
would not have to be filled in, in regular practice, but are shown 
here only for illustration. 

As will be seen the corner room loses 14,253 B. T. U.+1,220 
B. T. U. (for north and west exposure) +4309 B. T. U. for 
heating the 3,240 cu. ft. of air once each hour,* makes a total 
of 19,682 B. T. U. that are lost per hour. 

Assuming that only one change of air fer hour is in con- 
templation, this room should have, say of two column 38-inch 
radiation, ““*=71.5 sq. ft., or a commercial size of 72 sq.ft. 

It is assumed that in a room heated to 70 degrees, one square 
foot of direct single column’ radiation gives off 300 B. T. U. 
per sq. ft.; two column radiation gives off 275 B. T. U. per 
sq. ft.; three column radiation gives off 250 B. T. U. per sq. ft. ; 





* As .o1g B. T. U. are necessary to heat one cubic foot of air one degree Fahren- 
heit, to heat 3,240 cubic feet 70 degrees requires 70 x .019 x 3,240 = 4,309 B. T. U. 
Now, if more than one change of air is required, just so many times 4,309 B. T. U. 
it would be necessary to add. 
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four column radiation gives off 225 B. T. U. per sq. ft., with a 
pressure of 14 pounds at the gauge. 

The amount of boiler surface is also derived from the num- 
ber of heat units necessary in the building. Thus, a round, one- 
piece fire-pot boiler, having principally direct fire surface, if 
fired with anthracite coal or coke will supply 4,400 to 5,000 
heat units per square foot of fire surface per hour, and if fired 
with soft coal, from 3,700 to 4,000 heat units per square foot. 

A sectional boiler built especially as regards grate, etc., for 
coke, with principally direct fire surface, supply from 4,000 to 
4,200 heat units per square foot—and other sectional boilers 
fired with bituminous or anthracite coal, from 2,600 to 4,000 
heat units per square foot per hour. 

Having the total heat units necessary for heating plus that 
for piping, plus that for ventilation, any job can be accurately 
figured, and in such a way that there will be an absolute 
balance between the boiler and radiating surface. 

All the foregoing refers to steam heating. 

For hot water heating, the number of heat units necessary 
will of course remain the same, as will the fire surface of the 
boiler—only the radiation will be increased 60 per cent. 

The same number of heat units would also be necessary to 
heat the same space with hot air, that is, the losses due to 
colder walls, etc.; would be the same, only the losses due to the 
exhaust or ventilation would have to be considered. 

A hot air furnace with considerable extended surface, run 
at a comparatively low temperature, with easy firing will give 
off 450 to 550 B. T. U. per square foot of fire surface, whereas 
one with smooth surface, and not too much flue travel, will 
give off 750 to 850 B. T. U. per square foot per hour, and the 
air as it enters the room should be between 100 degrees and 
125 degrees Fahrenheit. 


DISCUSSION. 


The President : The paper is now before you for discussion. 

Mr. A M. Feldman: The paper of Mr. Hauss is an interesting 
contribution to our Proceedings. It is well known that Mr. 
Alfred R. Wolff contributed some years ago a paper to the 
Franklin- Institute containing a list of coefficients, and he has 
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also constructed curves graphically representing them. The 
coefficients are practically similar to those in this paper. I 
would suggest that Mr. Wolff’s chart be appended to this paper. 
I think Mr. Wolff would not have any objection to that. It has 
become public property, you might say, as it is contained in 
the proceedings of the Franklin Institute and in several text- 
books. I especially commend the second table to the attention 
of engineers, that being for figuring the hourly losses of heat. 
I have been using a similar one as a scheme sheet, in which I 
have three more columns in addition to those given in this 
table, namely: the amount of radiation to be installed after 
allowances for local conditions; the ratio of cubic contents per 
square foot of radiation as a check, and cost per cubic foot. 
These data I find useful for references. Besides this sheet is so 
simple that it can be intrusted to a clerk to work out the results, 
and all you have to do is to check the results. 

Professor Kent: Professor Carpenter told me last night that 
he had looked over the coefficients, and found that they were 
practically the same as those given by Wolff and by himself 
in his own books. They may be traced back ultimately to 
Péclet, and nobody has repeated the work since. All the figures 
to be got on the transmission of heat to-day are therefore based 
on a series of experiments made by Péclet over fifty years ago. 
So Mr. Hauss has not presented anything new in his coeffi- 
cients. Only the method of arranging them is new. I am glad 
that Mr. Hauss has not adopted the metric system in this paper. 
It would be practically unintelligible to the American engineer 
if he had. I wish Mr. Hauss would let us know if what he calls 
fire surface is not what we call heating surface. He speaks of 
direct fire surface and mentions the fire surface of the boiler, but 
it looks like it was what we call heating surface in this country. 

The President: Knowing Mr. Hauss, and knowing where he 
was educated, I would say that we apply that term to the heat- 
ing surface of the boiler. 

Professor Kent: All the boiler manufacturers in this country 
say “ grate surface’ and “ heating surface.” 

The President: He started before the boiler manufacturers 
did. : 

Professor Kent: Another thing I wish to call attention to. 
At the bottom of the fifth page of the paper the author says: 








120 TO FIGURE HEATING WORK ACCURATELY. 


“ A hot air furnace with considerable extended surface, run at 
a comparatively low temperature, with easy firing, will give 
out 450 to 550 B. T. U. per square foot of fire surface, whereas 
one with smooth surface, and not too much flue travel, will give 
out 750 to 850 B. T. U. per square foot per hour, and the air as 
it enters the room should be between 100 degrees and 125 de- 
grees Fahrenheit.” That answers one of the questions raised in 
the discussion of Dr Aylesworth’s paper—how much heat is 
transferred by a furnace? This is the first time I have seen 
any such figures in print. I would like to get all the figures 
of this kind in our records. 

Professor Kinealy: Some years ago I made a translation and 
compilation of the coefficients used in Europe, principally in 
Germany, and it is published in book form under the name of 
“Formulas and Tables for Heating Engineers.” The coeffi- 
cients given in this paper are substantially the same as those 
given in that book. There has been since that time a great 
deal of work done by others, not only in Germany, but in Italy, 
and also in England, and Mr. Kent is wrong in saying that no 
experiments have been made recently. The question of the 
transfer of heat through metallic surfaces, as in the case of 
furnaces, has also been investigated to a considerable extent. 
I have made some experiments, and I find that in the ordinary 
furnace | can get from 600 to 750 heat units per square foot of 
heating surface in the furnace. The probabilities are that the 
difference, or a large part of the difference, is due to the fact 
that it is extremely difficult to get the heating surface of the 
furnace. Furthermore, it is extremely difficult to measure the 
temperature of the hot gases in contact with the heating sur- 
face. It is easy enough to get the temperature on the outside, 
but it is extremely difficult to get the temperature of the gases 
in contact with the surface on the inside. One word further in 
regard to the adoption of heating units by the German govern- 
ment. The units were adopted by the State of Prussia, not by 
the German government. It is exactly the same as saying that 
the standard for ventilation adopted by the United States gov- 
ernment is 30 cubic feet of air per minute per person, when as 
a matter of fact that is the standard adopted by the State of 
Massachusetts in the United States. That difference should be 
borne in-mind, for while Prussia is the largest and most impor- 
tant State of the German Federation it is not Germany. 
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Mr. Snow: It has been stated that a table similar to this one 
was presented by Mr. A. R. Wolff to the Franklin Institute some 
years ago. He afterwards amended that table in regard to the 
loss of heat through windows, and gave the percentage to be 
added for northerly and westerly exposures. Under the head 
of windows he has given a loss of 70 heat units per square foot 
per hour, with a difference of 70 degrees. Mr. Wolff has raised 
that to 85 in his later practice. And instead of adding Io per 
cent., as stated in the footnote on page 2, where the exposures 
are north and west, he has added 25 per cent. which, person- 
ally; I think comes nearer the truth and nearer to what should 
be allowed in this table and footnote. I believe that it has been 
the experience of almost all the engineers present that 10 per 
cent. is altogether too small an allowance to add for a north 
and west exposure over a south exposure. 

Now in regard to the heat given out per square foot of 
heating surface in a furnace: The greatest amount stated on 
page 5 is 750 to850. Many furnaces have about 20 square feet 
of heating surface to each square foot of grate surface. Assum- 
ing the moderate rate of combustion of three pounds of coal per 
square foot per hour, and assuming further that from each 
pound of coal 8,000 heat units are utilized, we have 24,000 
heat units utilized or transferred to the air passing through the 
furnace per square foot of grating in the hour. Dividing that 
by 20, the heating surface, would give about 1,200 heat units 
given out per square foot of prime heating surface, which per- 
sonally I believe is more nearly the truth than the lower figures 
stated. I think they considerably exceed 750 heat units per 
hour where the surface is prime and well distributed. 

Mr. Barron: I believe that if Prussia does anything it is all 
right, and if Massachusetts does anything it is all right. The 
convenience of that 30 cubic feet standard is a wonderful thing; 
it is an approach to a standard, and any formula or scientific 
principle that is evolved has to be evolved in that way. Some 
man, or some body of men, or some state or nation, has to say 
that such a thing is so, just as Mr. Hauss says here that the hot 
air furnace gives 450 heat units per square foot of fire surface. 
There is no such thing as absolutely exact knowledge. It all de- 
pends on a thousand and one conditions. Nothing is, as I said 
in my paper, but everything is becoming. All our scientific for- 
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mulas are changing gradually. The interpretation of them 
changes day by day, and we cannot give things arbitrarily. 
These things that are said and done in the German practice 
have done a great deal of good in the world; they give a man’s 
mind a certain authority to which he can look up. Heat en- 
gineering is not yet scientific ; steam engineering is hardly scien- 
tific in the sense that electrical engineering is. 1 went a short 
time ago to the headquarters of the American Institute, and 
there I saw a young Professor, with his coat off and his sleeves 
rolled up, lecturing to a class of young men on electricity, and 
everything was being done in algebraic equations. Each one 
had a text-book, and the Professor was lecturing on the science 
of electricity, and was making use of a blackboard, on which 
he put his equations. Some of the students did not seem to 
have a very high development, but he was training them in the 
proper way to learn the mechanical arts at the present time. 
That is all we have to do; we have to get scientifically exact 
data, so that a man can refer to something on which he can 
rely. It will not be absolutely correct; it is arbitrary; the 
author stands behind it and gives it his authority for the time 
being. That is what Mr. Hauss has done for this Society, and 
all that any man does is to contribute his little quota to the 
advancement of the world and of the work that is being done 
therein. 

Professor Kinealy: I would like to ask for information from 
any of the members on one other point here. That is in regard 
to the transfer of heat through furnace surfaces. I think we 
know approximately for the ordinary furnace; but furnaces 
have been installed in connection with blowers, and I should 
like very much to know if there is any member here who has 
any information as to the amount of heat that will pass through 
a square foot of furnace surface when a blower is used. I have 
been up against that problem two or three times, and I have 
used in my calculations all the way from 1,200 to 2,000. 

The President: Is there any gentleman here that can answer 
Professor Kinealy’s question. If Mr. Oldacre is present he can 
perhaps enlighten Professor Kinealy upon that subject. 

Mr. C. E. Oldacre: I have installed a number of blower sys- 
tems for furnaces for various purposes, for private house work 
and for church work. I have data which, however, I have not 
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brought with me, but I can say in general terms that the 
amount of heat given over from the heating surface is far in 
excess in the blower system over the gravity system, because 
the air is carried over the surface faster, and that means that 
in the same size apparatus a great deal more coal can be burned, 
and that will give more heat from the same sized furnace. I will 
say in regard to the heating apparatus at our command to-day 
that I do not stand in favor of warm air heating or furnace heat- 
ing with blower systems, for this reason, that some artificial 
means has got to be used outside of the coal that is burned in 
the heater to operate the blower, and at the present time the 
charges that electric light companies make for a current to 
operate the blower make the cost excessive. If you have to 
use a steam engine at low or at high pressure you are also 
burning coal to furnish power to run the blower. 

Mr. Barron: I don’t want to get away from Professor Kin- 
ealy’s question. There are gentlemen here that know that 
when you put a blower on the steam coil you increase the effi- 
ciency of the coil a good deal—s5oo per cent. In other words, 
I think a square foot of surface at the base of the ordinary 
aspirating flue, if there is a blower added, is increased in effi- 
ciency so that each square foot is equal to five. I may be wrong. 
I would like to hear from Mr. Snow on that point. 

Mr. Snow: For the same reason that the efficiency of the 
steam heating surface is increased the efficiency of the heating 
surface in a furnace may be increased by passing more air over 
it, because more coal may be burned in that furnace, due to 
the fact that a sufficient volume of air is passing over that sur- 
face to carry away the heat which would otherwise injure the 
furnace. If you attempted to burn the same amount of coal 
with the natural circulation you would ruin the furnace, but 
with a blower causing a rapid circulation of air the heat is car- 
ried away as fast as it is generated, and the capacity of the 
furnace and its efficiency is greatly increased. And I agree 
with what Mr. Barron has said to the effect that a fan applied 
to the steam coil is easily capable of making that surface give 
out five times as much heat as it does with the natural circula- 
tion. It is not uncommon to figure at least 2,000 heat units to 
the square foot of prime surface in a blower system with low 
pressure steam, whereas with our ordinary indirect heating we 














124 TO FIGURE HEATING WORK ACCURATELY. 


don’t figure more than one-fourth or one-fifth of that amount. 
I may add, further, that I am in favor of a good deal of ex- 
tended surface on furnaces when used in connection with 
blowers. 

Mr. Chew: Mr. Snow’s remark is in accordance with the 
judgment of Mr. George W. Kramer, who has had more to do 
probably with the introduction of fans in connection with fur- 
naces than most people, and who was the first man to read a 
paper in our Society on the use of fans with furnaces. I have 
seen a number of furnaces where Mr. Kramer has specified fans 
to be used in connection with them. Like all other designers 
in the field at that time, he did not have as much information as 
he may have now. He has required that three furnaces be in- 
stalled in a given building that I know of, and three furnaces 
would have been necessary to heat it if heated on the gravity 
plan; but by the use of the fan, I know, from talking with the 
janitor several months after the building, which is a church, 
had been built and had been in use, that there never was any 
occasion, even in zero weather, to light the fire in the third 
furnace. Two furnaces would do the work that ordinarily 
would require three. That is another answer to Professor 
Kinealy. It is not a scientific answer or a direct answer. But 
it shows that it has been found in practice that two furnaces 
with the use of a fan would do what three would do according 
to the gravity plan. Again, Mr. Kramer has endeavored to 
get several manufacturers to use a special construction that 
would afford a considerable expanse of surface, and if I under- 
stand him correctly, he is in favor of a largely extended sur- 
face, much more than is ordinarily provided. In one church 
that he heated the combustion chamber was circular and 36 
inches in diameter. It was about three and a half feet in height, 
as | remember, and it was made of sectional castings bolted to- 
gether, and the wings of the perpendicular segments that 
formed the chamber extended at least six inches. I have seen 
the cylinder proper at a low red heat, and the outer ends of 
these would hiss if water touched them, but the red heat did not 
go out to the end of the extensions. That was a very success- 
ful plant, and very satisfactory. 

Mr. Barron: I do not think any one would claim that a fur- 
nace could be constructed to compete with steam coil for hot 








UM 


TO FIGURE HEATING WORK ACCURATELY. 125 


blast work and blower work. Where a blower system was 
contemplated the early workers in that field struck the right 
thing, namely, that steam is the only thing to use for blower 
systems. For the same reason hot water would not be effi- 
cient. The furnace would not be efficient commercially; that 
is my conception of it, and I think that has been found by the 
experimenters in that field to be correct. 

Mr. Joslin: Is it not a fact that the capacity of a furnace that 
is heating air supplied by a blower is only limited by the 
amount of coal you can burn? If you burn all the possible 
coal, you get all the possible heat. If you take a furnace you 
can probably make it do ten times the amount of work that it 
does if you resort to forced draft, or taking the air and pass- 
ing it over the furnace very rapidly, but of course you burn a 
great deal more coal in doing so. 

Mr. Wolfe: The question of extended surface is quite an im- 
portant factor. I remember a furnace constructed by an ex- 
member of our Society in which he claimed 1,400 feet of sur- 
face. The way he obtained it was this: He simply took com- 
mon sheet iron, wired the edges and fitted up what was prac- 
tically a horizontal furnace. In point of fact, when he got 
through with his extended surface the back end of his flue 
chamber, instead of being a radiating surface, was an absorbing 
surface; that is, it was at a lower temperature than the air 
passing over it, and he was giving back to the furnace proper 
the heat that had been generated at the fire end. This is simply 
an illustration. It is a grave question in my mind what ex- 
tended surface is good for in either hot water or steam radia- 
tors. Is it any good? Does it condense more steam or not? 
I don’t know. 

Mr. Chew: In reference to this extended surface, I will say 
that there is a furnace manufacturer that I know who con- 
structed his furnaces with wings drawn out six inches from the 
fire pot, and when a man put in a furnace in his house with this 
fire pot it lasted a long time. But when at length the man 
came to buy a new fire pot he was very glad to learn that the 
same manufacturer provided a fire pot without any extended 
surface at a very reduced rate, and the confession of the manu- 
facturer is that he never found any great benefit from the ex- 
tended surface, because the man that bought the fire pot with- 
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out any extended surface never came back and said: “ This does 
not heat my house.” 

Professor Kent: I am sorry to see this general lack of infor- 
mation among those gentlemen who have spoken about ex- 
tended surfaces. It has been well understood a good many 
years that the extended surface is a good thing when neces- 
sary. That is, if you have a regular heating surface, heated to 
the limit of what it will do, each square foot of extended surface 
may be worth about half as much as a square foot of prime sur- 
face. But if a man has enough without extended surface, and 
is satisfied, what is the use of adding more surface? It is just 
as it is in the use of steam boilers. Some people have three 
times as much surface as they are needing; but if they want 
more steam out of the boiler they may find that they have not 
enough heating surface. Hence sometimes an extended sur- 
face is found to be of no use because it is not put in requisition. 

Mr. Richardson: Cast iron extended surfaces are so much 
thicker where the fans are used that unequal expansion cracks 
the pots. The extended surface where it is connected with the 
fire surface is one thing; where the extended surface is put on 
in connection with flue surface it is quite a different thing. 

Mr. Chew: My experience is different in reference to the 
wings on the fire pots. They carry the heat out and prevent 
the overheating of the fire pot—prolong the life of the fire pot. 
To supplement the remarks I made a moment ago: The trouble 
with the gentleman who gave me the information was that the 
man did not come back and say how much coal he burned 
before and how much coal he burned afterwards. His im- 
pression was that there must be much more coal burned 
when there was not the extended surface to heat the air. 
I make the motion that this question of extended sur- 
face be referred to the Committee on Tests. The reports of 
the officers have shown that we now for the first time are finan- 
cially standing with our heads above water. All these ques- 
tions would long ago have been thrashed out probably, only 
we could not afford to do it. Possibly the best thing to do now 
is to move that the question of the relative values of prime and 
extended surfaces be referred to the Committee on Tests for 
solution at such time as the Society can afford to pay for the 
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experiment. They may be able to determine some other 
method of getting the results without spending money. 

Motion seconded. 

Mr. Davis: It would seem to me that that is exactly what 
this Society is for, to establish certain standards that will be 
adopted not only by this Society, but by societies of engineers 
and architects. We want to know what is the exact relative 
value of prime and extended surfaces, and if we go on record 
to the effect that prime and extended surfaces have certain 
relative values, they will be adopted by the architects and manu- 
facturers. 

Motion put and carried. 

Professor R. C. Carpenter (added since the meeting): I have 
carefully compared the coefficients for heat transmission pre- 
sented to the Society by Charles F. Hauss with those given by 
various other authorities as published in Chapter III of the 
fourth edition of my work on “ Heating and Ventilating Build- 
ings.”’ I find that his coefficients for loss of heat through walls 
are identical with those given by Recknagel and Rietschel; 
those for loss of heat through glass are very nearly a mean of 
the values given by Péclet and by Recknagel and Rietschel. 
So far as I can ascertain the coefficients given by all these vari- 
ous authorities are computed from the experiments made more 
than a generation ago by Eugene Péclet, a translation of which 
is published in my work referred to above. It has also been the 
subject of discussion in previous meetings of the Society. The 
extended tables worked out by Mr. Hauss have not, I think, 
been published before and will, I believe, be useful. 


[Added by the Secretary.] Mr. Alfred R. Wolff by request 
has furnished the following diagram (p. 128) which he uses in 
his practice: 
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TRANSMISSION OF HEAT IN BUILDINGS. 


A. R. WOLFF. 
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CXXVI. 


THE NECESSITY OF MOISTURE IN HEATED HOUSES. 


BY R. C. CARPENTER. 
(Member of the Society.) 


It is a well-known fact that heated air has a greater capacity 
to absorb moisture than cool air; thus, as an illustration a cubic 
foot of air at a temperature of 10 degrees Fahrenheit is capable 
of absorbing to the point of maximum saturation 1.1 grains of 
water. If the same quantity of air be heated to a temperature 
of 70 degrees, it becomes capable of absorbing 7.94 grains, or 
something more than seven times the former weight of water. 
It is customary to characterize the relative humidity of air as a 
percentage of the amount required to saturate it for any given 
condition and this is determined by scientific calculation based 
on the difference in temperature between two thermometers in 
the same room, one of which has its bulb exposed to saturated 
air and the other to dry air. 

It follows from these qualities of air that if cold air, 7. e., air 
at low temperature, be introduced into a room and afterwards 
heated, that although the total weight of moisture may remain 
unchanged its capacity for absorbing moisture will be very 
largely increased and its relative humidity will be very greatly 
diminished. It is established, I think, with reasonable cer- 
tainty, although there seem to be very few experimental data 
available on the subject, that the inmates of a room are more 
comfortable when the relative humidity of the inside air does 
not differ greatly from that to which they are accustomed 
outside. This is probably due to the fact that the evaporating 
capacity of air increases as the relative humidity diminishes, 
and this is of such a nature as to absorb any free moisture from 
the body; this causes the skin to become dry, and the body 
feverish. It is likely to cause unpleasant sensations such as 
itching and pricking. The process of evaporation is also a 
cooling one.and its effect is to draw heat from the human body 
9 
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somewhat in proportion to its rapidity; this tends to lower 
the temperature of the body and by so doing causes a demand 
for a higher temperature in the room than would have been 
required had the relative humidity remained unchanged. 

The amount of moisture required to maintain the relative 
humidity the same as the outside air may be of considerable 
amount. Thus, supposing saturated air at 10 degrees Fahren- 
heit be introduced into a room at the rate of 1,000 cubic feet 
per hour, we find by consulting tables that in order to maintain 
the air at the saturated condition we shall need to introduce, 
if the air be warmed to 70 degrees, about 6.8 grains of water for 
each cubic foot, or for the 1,000 cubic feet we would need 6,800 
grains, or practically one pound perhour. It however is prob- 
ably never desirable to maintain the air at a condition of abso- 
lute saturation, but it is generally thought to be desirable to 
maintain its relative humidity at a point approximating 50 
per cent. (Mr. Loveland puts the limit at 30 per cent.) of 
saturation, or within 10 to 15 points of the ordinary relative 
humidity of the outside air. If this condition were produced, 
about 50 per cent. as much water would be needed as indi- 
cated in the previous calculation, namely about one-half pound 
of water per 1,000 cubic feet of air per hour. A building 
requiring 10,000 cubic feet of space would, by this calculation, 
need to have something like 5 pounds of water or say 24 quarts 
evaporated per hour in order to maintain the degree of humid- 
ity somewhat near that usually found in the outside air. This 
calculation is interesting as showing that large amounts of 
water may be needed to preserve the relative humidity the 
same as that of the outside air during the processes of heating. 

I am of the opinion that popularly the hot-air furnace is 
credited with removing more moisture from the air which it 
warms than is the case with the steam or hot-water radiator. 
From the effects, however, which I have frequently observed as 
to the drying out of furnituré and the shrinkage of woodwork 
generally, I am inclined to believe that this opinion is some- 
what in error, and I think that accurate measurements will fail 
to prove the hot-air furnace to be a greater sinner in this respect 
than our other systems of heating. The hot-air furnace is 
usually provided with a water pan so located that an oppor- 
tunity is presented for the air to absorb moisture; but the ex- 
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perience with the pan, as usually constructed, has in most 
cases proved that it was entirely inadequate to accomplish any 
useful result. It is very seldom that any attempt is made in 
the case of steam or hot water heating to supply the necessary 
moisture required to keep the air at a uniform degree of humid- 
ity, although it may often be necessary. 

I think there can be no doubt but that the human body re- 
quires, in order to be comfortable, a higher temperature if the 
relative humidity of the air is low than if it approximates the 
humidity of the ordinary outside air, and that consequently we 
should find that means for increasing the amount of moisture 
in a room up to the proper degree of saturation would enable 
us to be comfortable at a lower temperature and thus econo- 
mize in our fuel requirement. 

It would be an interesting question to know what effect the 
dry air in our inhabited rooms has upon the health of the occu- 
pants. I think we will find much difference of opinion regard- 
ing this proposition. It is a well-known fact that dry air is 
extremely favorable for the cure of certain diseases and I be- 
lieve, also, that it is quite certain that it is not quite so favorable 
a medium for the propagation of disease bacteria as moist air, 
but nevertheless I do not think it as healthy for a normal per- 
son; but regarding this I have few data which could be con- 
sidered as conclusive. 

Mr. G. A. Loveland, section director of the United States 
Weather Bureau, Lincoln, Neb., read a paper on this subject 
before the Nebraska Academy of Sciences, January 25, 1902, 
which I think should find a place in our Proceedings and as 
presenting some valuable observations I have quoted it entire 
in this article, which is written principally in the hopes that it 
will call out a discussion and in this manner bring together 
valuable facts and experiences. 

“The previously evident effect of dry air on the furniture in 
the United States Weather Bureau office in Lincoln, Neb., 
during the winter months resulted in the taking of a few ob- 
servations to determine the relative humidity of the air in the 
rooms in the winter of 1898-99. The relative humidity proved 
to be so low that it was decided to make a consecutive record 
for the next winter, that of 1899-1900. Mr. A. B. Smith, a 
student in the university, working in the office, becoming inter- 
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ested, kept the record. Observations were made usually 
twice a day, but sometimes as many as four or five times a day, 
and occasionally but once a day. The observations were 
made by means of an ordinary sling psychrometer.* 

‘The rooms are heated by steam, using the ordinary pipe 
radiators. Lack of time prevented Mr. Smith’s computing the 
relative humidity from the mass of observations for the use he 
intended to make of them. When he graduated in June, 1gor1, 
he transferred his data to me in the hope that they might prove 
useful. During the summer and early fall these observations 
were computed and tabulated for convenient study by my wife 
and myself. The result proved that the air in the office was 
exceedingly dry during the whole winter. The coldest month, 
February, 1900, with a mean temperature in the shelter of 19.2 
degrees above zero, was also the driest in the office, with an 
average relative humidity of but 15.3 percent. The variation 
was not great from day to day, the extreme ranges for Febru- 
ary, 1900, being from 7 to 25 per cent.; but the record shows 
that it was only twice above 20 per cent. and once below ro per 
cent. December, 1899, comes next, with a mean exterior air 
temperature of 22.6 degrees and a relative humidity in the 
office of 18.6 percent. January, 1900, was warmest and in the 
office the most moist, with a mean temperature of 26.8 per 
cent. outside, a relative humidity of 21.0 degrees inside. The 
temperature of the office did not vary materially for the three 
months, and averaged slightly below 70 degrees. The relative 
humidity, from the readings of the whirled psychrometer in 
the shelter, was: For December, 77.4; for January, 73.4, and 
for February, 77.9 per cent. This gives a mean relative 
humidity of the outside air for the three months of 76.2 per 
cent., while for the inside air for the same period it was but 
18.3 percent. In an article in the ‘‘ Boston Medical and Sur- 
gical Journal” of March 1, 1900, Mr. R. DeC. Ward, Instructor 
in Climatology in Harvard’ University, gives the relative 
humidity of the outside air at many of the driest places where 
observations have been kept, including places near the deserts 
in both Asia and Africa, but he quotes no place as dry as the 
Weather Bureau office at Lincoln was during the three months 
mentioned. 





* Described in pamphlet issued by the Government Weather Bureau. 
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‘“‘ The results obtained as above stated caused me to attempt 
an experiment this winter. I live in the north half of a double 
house. The two halves are very much alike, of course being 
built under exactly the same conditions, and heated by the 
same sized furnaces of the same make and pattern. The 
arrangement of rooms is slightly different, but the cubic space 
of each house is about the same—14,000 cu. ft. Furnaces are 
almost invariably furnished with a pan in which water may be 
kept, since, as text-books say, “‘ heated air requires more moist- 
ure than cold air contains to maintain a comfortable degree of 
saturation.” 

‘“‘ The investigation began by using the water pan in my fur- 
nace and not using the one in my neighbor’s house, and by 
making humidity observations to determine the efficiency of 
the pan as an attachment to a furnace. The water pan holds 
20 quarts. The amount of water evaporated from the pan 
was determined each day by filling it daily and measuring the 
water required. The observations commenced November 4, 
and were taken once daily by my wife about 12.00 noon. The 
result of the first 17 days’ observations was as follows: 


———-Aver — 
Temperature Relative 





of air. humidity. 
Bache, WH WAGE PNM. ccs dsccdciesioincsss <p 0006000 72.1°F. 36.2 
Inside, without water pan..........ccsccccccesesss sees 67.9°F. 38.8% 
GUIs Kodeences.cksisss evbusabecsaan@eeten 36. esdbans 39.4°F. 68.2% 


‘The amount of water evaporated was two quarts per day. 
The difference in humidity seems to be due almost entirely to 
the fact that one house was, on the average, warmer than the 
other. Reduced to a temperature of 70 degrees,there seemed 
to’ be a slight difference—about 1 per cent.—in favor of the 
house with the water pan, but the difference was so very slight 
that the value of a water pan as an adjunct to a furnace was not 
established, but on the contrary it seems probable that such a 
small pan is of little or no value. 

“It was then determined to increase the evaporation suffi- 
ciently to affect the humidity, continuing to measure the 
water. Pans of water were placed in each of four registers. 
This increased the evaporation to an average of 5.9 quarts per 
day for the 17 days beginning November 23. The averages for 
this period were as follows: 
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_ Average _ 
Temperature _ Relative 
of air. humidity. 
Ey Cis cacccvecsandasendenaeedbaee 70.0°F. 35.8% 
Pe, MO IN GUE os cnndceccccssaccconenes’’ sone 70.0°F. 33.4% 
SPS DR adsAR oh cdpnhndss sccce6nd taxnisnsbekexecte ceed 39.3°F. 73.8% 


‘‘ For this period the temperatures in the house averaged the 
same and the relative humidity was 2.4 per cent. greater in the 
house using water in the furnace and register pans. 

‘“‘Two large pans were now attached to the furnace at the 
point where the cold-air return delivers the air to the furnace 
to be reheated. These were in operation for the period from 
January 15 to January 21, and increased the evaporation to 10 
quarts per day for the period, with the following results: 








Avera ~ 
Temperature _ Relative 
of air. humidity. 
Inside, with water pan........ 4 bani ihediuaibibade iia »-oe 69.9°F. 29.1% 
Se, SERN WINE OI 00:55 «54 dnb0s050 Kg |. ccbdsdsions 70.0°F. 26.9% 
NG os ndbdtecgtasenscstdcdcenetectnctstsstsécbaseoas 33.3°F. 66.8% 


‘“‘ This shows a difference of 2.2 per cent. in favor of the house 
in which the 10 quarts of water were evaporated daily, from 
which it would seem that the 4.1 quarts increase in water evap- 
orated did not quite offset the lower temperature (averaging 6 
degrees) and lower humidity (averaging 7 per cent.) of the out- 
side air in the second experiment. 

‘‘ The only ventilation the houses have is one open fireplace in 
each. No special effort was made to change the air other than 
that resulting from the ordinary usage of dwelling-houses. As 
the two houses were so nearly identical in all conditions affect- 
ing ventilation, it was assumed that the change in air was prac- 
tically the same in both houses. Neither furnace took air 
directly from outdoors; the cold-air return from the rooms and 
air from the cellar were the only sources of air for the furnaces. 
If there was no change in the air, six quarts of water would be 
sufficient to saturate the air in one house. It seems probable, 
however, that the air in a house of this kind, with no special 
effort at ventilation, changes ‘completely once in two hours, 
and possibly once an hour, or even in less time. With this in 
mind, it will be seen that in a house of the kind in which these 
experiments were made (ordinary 8-room) 70 to 150 quarts of 
water, or possibly more, per day, will be required to maintain 
the relative humidity as high as it is outside the house, the dif- 
ference between inside and outside temperatures being from 
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35 degrees to 50 degrees, as is the casein winter months in 
Nebraska. This degree of humidity would not be desirable, 
for the moisture in the house would condense on the windows 
to such an extent as to be very disagreeable. In fact, later in 
the winter, with a daily evaporation of 36 quarts and a tem- 
perature slightly above zero outside, 70 degrees inside, and an 
inside relative humidity of 30 per cent. (about 10 per cent. 
higher than in a house without evaporation), considerable con- 
densation on the windows took place, but not sufficient to be 
troublesome. 

‘“‘ At present, from a rather short series of observations in a 
house heated by hot water, but quite extensive observations in 
furnace and steam heated rooms, there seems to be little or no 
difference, so far as the relative humidity of the air is con- 
cerned. 

‘“T do not know what effect the dry air of living and office 
rooms has upon health, being unable to find a record of any 
experiments in this direction. Most physicians maintain that 
it is injurious, but this seems to be based mainly upon theoreti- 
cal considerations.”’ 

It should be noted that very frequently the air in the houses 
is not over 12 to 15 per cent. saturated, and in this respect the 
dryness experienced is greater than in most of our deserts. 

The question has already excited considerable interest and 
Mr. M. N. Baker, editor of ‘‘ Engineering Literature,’’ in his 
issue of December 10, 1903, has discussed the question at length 
and quoted the opinion of a number of authorities, but has not 
been able to find any decisive experiments. 

Mr. W. W. Johnson, of Milwaukee, has invented an instru- 
ment which he terms ‘the humidostat’’ which automatically 
supplies the necessary moisture for maintaining a constant de- 
gree of humidity. I have had no practical experience with 
this instrument. In the circular issued by the Johnson Service 
Company, who are putting this instrument on the market, we 
find the following statements are made regarding the effect of 
dry air: 

“‘ Medical authorities tell us that the physiological symptoms 
of an atmosphere too dry are parched lips and tongue, a dry, 
feverish condition of the skin and in those children predestined 
to lung diseases, a hacking cough, resulting from the desicca- 
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ting effect of excessively dry air on the lungs and bronchial 
tubes.” 

‘““A mummified and shrivelled appearance of the human skin 
is caused by a dry atmosphere.” 

‘Baldness and the breaking and splitting of hair are fre- 
quently due to the same cause.”’ 

“Tf the air moisture is adequate you will be comfortable in 
a temperature of 5 degress less than ina dry air. This it has 
been estimated will make a fuel saving of from 12} to 15 per 
cent.” Unfortunately, the authorities who are quoted are not 
given in the pamphlet issued by the Johnson Service Company. 

Mr. W. W. Macon, editor of the ‘‘ Engineering Record,’’ has 
given a description of an apparatus for automatically sup- 
plyiag water which was designed by Mr. Wolff for the 
Carnegie residence. 

Believing that this question is, of importance and that it 
will be of interest to the Society, and if settled that it will be 
the means of improving our practice in the art of heating and 
ventilating, is the excuse which I offer for inflicting on it a 
paper of this character. 

















CXXVII. 
THE BATTERY SYSTEM OF WARM AIR HEATING. 


DESCRIPTION OF THE INSTALLATION OF THE SAME IN A 
COUNTRY OR SUBURBAN HOUSE, 


BY C. E. OLDACRE, PHILADELPHIA, PA. 
(Member of the Society.) 


That little or no dependence can be placed in a large majority 
of the heaters now in use has been fully demonstrated. It goes 
without contradiction that not less than fifteen out of every 
twenty of our homes are imperfectly heated. This is not as it 
should be, nor is there any reason for its being so. Proper ap- 
paratus, installed by competent engineers, can correct these de- 
fects. The poor results obtained is not the only question to be 
thought of; it is the uneconomical method of producing these 
results as well—wastefulness of fuel. 

Failures are not only due to inherent defects of the apparatus 
itself but due very largely to faulty work in the construction— 
faulty construction work due to a lack of knowledge of the 
business ; due to inattention to necessary detail; due to omission 
of important factors; due to a feeling that anything, no matter 
how poor, was good enough so long as it was out of sight; 
due to too much “ rule of the thumb ” work; and last, but not 
least, the mistake of taking work at less than cost, and finding 
it out only when the work is begun, causing a curtailing of 
many necessary features. 

Of course, many failures that occur with heating apparatus 
are due to lack of management or improper care. In many 
cases, in fact, it is almost expected they will do the work re- 
quired of their own accord, with little or no attention. 

Necessarily, any heating apparatus should be as simple as is 
compatible with the work in hand, and simplicity is one thing to 
which warm air heating can freely lay claim. 
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With warm air heating there is no danger of radiators or 
piping bursting, with consequent damages; no danger from 
freezing of water in boiler or radiators if house should be un- 
occupied for a time during cold weather. There is no danger 
of freezing of radiators or piping, as there is with indirect steam 
or hot water if the fire is allowed to get quite low or if the circu- 
lation may be very sluggish at some points. In case of repair, 
due to accidents or natural wear and tear, they are not as ex- 
pensive for any renewal of parts that may be required. 

In a direct system of steam or hot water heating, the sole 
reason for the radiators and piping is the idea of obtaining 
heat therefrom; for, surely, they are no ornament to a room at 
their best, besides taking up space which would otherwise be 
used for furnishings. Any one who has ever had the experience 
of having a steam or hot water heating plant installed in his 
house can fully appreciate this point, and has noticed that there 
has been quite a conflict of ideas between himself and the 
contractor as to the exact location of the required radiators 
and piping, they coming seemingly at the very points that were 
allotted to other uses, or else coming at most inconvenient or 
unseemly locations in the various rooms. 

With a well-constructed warm air heating system, in addi- 
tion to the avoidance of the unsightly radiaors and piping, 
and saving the space they occupy, the advantage of ventilation 
is obtained, as pure, fresh, warm air is constantly being forced 
in, displacing the colder air. 

Many heaters have been well and properly placed, yet failed 
to do the work they should, for the reason that the amount of 
heating surface was deficient. 

It was mainly with the idea of getting a larger amount of 
heating surface, without unduly increasing the grate surface, 
that the writer came to the idea and use of the Battery Warm 
Air System. Essentially, it is the setting of two or more heaters 
side by side, cased up separately to the top of the castings and 
connected together at the top by one common hood or air 
chamber, from which the various pipes are led to the various 
rooms to be heated. 

Fig. I gives a general idea of this mode of construction. 

Taking a certain type of heater, with a grate 30 inches in 
diameter, that has 150 square feet of heating surface, one of 
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the same type, with a 21-inch grate, has 100 square feet of heat- 
ing surface, or 33 I-3 per cent. more surface than the one heater 
having a grate 30 inches in diameter. 

The 30-inch heater has 707 square inches of grate area, and 
the two 21-inch heaters combined would have 692 square inches, 
or a trifle less grate surface than the one heater having a grate 
30 inches in diameter. , 

Allowing that the grate surface in both cases is very nearly 
the same, and that there is approximately 5 square feet of grate 
surface in both cases, then, with heater having a grate 30 inches 
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FIG. I. 


in diameter, there is a relation of grate surface to heating sur- 
face of I to 30, and with heater having a grate 21 inches in 
diameter, there is a relation of 1 to 40. 

As illustrative of the application of the Battery System of 
Warm Air Heating, the floor plans of a three-story suburban 
house are here given, together with a layout of the heating 
work as it was carried out in the building. 

The house is located at Jenkintown, Pa., which is near Phila- 
delphia ; stands exposed on all sides and is unprotected by other 
buildings or trees, and is situated on high ground, having the 
front facing to the north. It is constructed partly of stone and 
partly of framework. 

The plant has been in operation through weather when the 
thermometer has registered as low as 12 degrees below zero, 
Fahrenheit, and has been unqualifiedly satisfactory to the 
owner. 
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The total cubic contents of all the rooms to which heat is 
carried is 33,744 cubic feet. 

The total square feet of exposed wall surface is 2,853. 

The total square feet of glass surface is 731. 

The total square feet of equivalent glass surface is 1,537. 
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FIG. 2.—CELLAR PLAN, 


The heaters are located, as shown on the cellar plan in Fig. 2, 
in the west central part of the cellar. 

The cellar is excavated at this point to a depth of 8 feet 6 
inches clear of the first floor joist, which permits ample pitch to 
all pipes. 

The heaters have grates 21 inches in diameter, and the total 
heating surface of the two heaters is 300 square feet, or 150 
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square feet of heating surface in each heater. The total grate 
surface being about 5 square feet; this gives a relation of grate 
surface to heating surface of 1 to 60. 

The heaters are set 12 inches apart, and are connected to- 
gether to a common dome, or air chamber that allows 18 
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FIG. 3.—FIRST FLOOR PLAN. 


inches clear space between its top and the top of the castings. 
From each heater there are 8-inch smoke pipes, which are con- 
nected directly to one 10-inch galvanized iron smoke pipe that 
leads to the chimney. The chimney is 9 x 13 inches, and has a 
terra-cotta lining that measures 7% x II inches on the inside. 
The location of the chimney is not the most desirable, as it 
necessitates a longer smoke pipe than should be the case. The 
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chimney stack was located at this point in carrying out the 
architectural features of the house, and was the nearest that 
could be had. 

The fresh air is brought in through three windows on the 
west side of the house. The net area of these windows is about 
1,000 square inches. 

The air passes through these window openings into the 
fresh air chamber, which was constructed by tightly boarding 
off that part of the cellar directly under the bay window of the 
living room, on the first floor. The fresh air is carried from 
this fresh air chamber to the heaters through a galvanized iron 
duct that is 30 x 35 inches. Near to the heaters this duct is 
divided into two parts, giving one-half its area to each heater. 
The air is taken into the heater through ducts made of galvan- 
ized iron that are equal in width to the diameter of the heater 
casing or outside jacket; that is, these leading-in ducts, which 
are above ground, are each 14 x 51 inches, which allows of an 
even distribution of air to all parts of the heater. 

Near the fresh air chamber there is located a cut-off damper, 
which is so arranged that when, from the indicator on the out- 
side, it shows that the damper is shut, it still admits of an open- 
ing of two-fifths of the size of the main duct; that is, when the 
indicator shows that the damper is shut, it closes off three-fifths 
of the area of the duct. 

This arrangement permits cutting down too great an inrush 
of air during high winds, and also at night, when the fires may 
become low. This arrangement also prevents the duct from 
being entirely closed off at any time, as in such case there is a 
likelihood of damage to the heater and a serious disarrange- 
ment of the working of the heater during such time, if such 
total closing off of the air supply were possible. 

In each half of the duct leading to each heater there is placed 
a tight damper; also in individual smoke pipes there are tight 
dampers. The tight dampers of each duct and smoke pipe of 
the heater to which such duct leads are so connected together 
by chains that when the chain is operated to close the duct to 
any one heater it simultaneously closes the damper in the smoke 
pipe. Should such chain break or become detached, then they 
are so arranged that both dampers will automatically open, thus 
avoiding any dangers from closing the smoke pipe or air duct. 
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The purpose of these dampers is to allow of the use of either 
one of the heaters separately, at any time, if so desired. 

If the air was permitted to enter through one of the heaters 
which had no fire in it, then this air would greatly reduce the 
temperature of air that was coming into the warm air cham- 
ber from the heater that was in operation. Also, if it were 
possible to close off the air duct to one heater without at the 
same time closing its smoke pipe, then it would be possible, 
through neglecting to see that the air valve was opened again, 
to build a fire in this heater and thereby possibly cause damage 
to the heater. Also, by closing the smoke pipe to the heater 
that may be out of operation, a better draft is afforded to the 
heater that may be in operation. 

The heater casings are galvanized iron, lined on the inside 
with corrugated asbestos. The top or dome is of the same ma- 
terial, and is lined with currugated asbestos and an inner lining 
of tin plate. 

There are 16 collars or outlets on the heater top for the 
connection of the heat pipes. Nearly all of the pipes are con- 
nected to separate rooms. The collars are made flaring; that 
is, the bottom of the collar connecting to the top of heater is 
made 2 inches larger in diameter than the top of the collar 
to which the pipe is attached. The purpose of this is to afford 
an easy flow to the air and prevent too great friction at this 
point, as would be the case with a perfectly square or right- 
angled connection. ; 

All of the pipes are made of IX bright tin plate, AAAA 
grade, 270 pounds to the box, and are covered with corrugated 
asbestos, secured to the pipes by means of japanned metal 
bands. Wherever there is a change in shape or direction of the 
line there are placed easy bends or transition pieces, which 
afford the least friction possible. 

All of the flues in the partitions and walls, made of the same 
material as the heat pipes in the cellar, are covered with asbes- 
tos sheathing paper; those in partitions with two thicknesses 
and those in outside wall have two thicknesses around the pipes, 
and then there are four thicknesses of the same material between 
the pipe and the wall in addition, the purpose of the asbestos 
paper being to prevent radiation from the pipes and to permit 
of as little loss of heat from the heater to the outlet as possible. 
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Over all the heat flues there is punched metal lathing, on 
which the plastering is done. 

Each outlet is supplied with a plain lattice register. Where 
the depth of the register box is such that a plain-faced register 
would cut off a part of the area of the flue, a convex-faced reg- 
ister is used. 
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FIG, 4.—THIRD FLOOR PLAN. 
. 


The total area of all the heat pipes is 983 square inches, which 
area is distributed among 16 different pipes. 

The total area of the space heated is 33,744 cubic feet. 

The total wall surface, less the glass surface, is 2,853 square 
feet. 

The total glass surface is 731 square feet. 
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The total equivalent glass surface is 1,537 square feet. In 
this computation 4 square feet of wall surface are reckoned as 
equal to I square foot of glass surface, and for the third-story 
rooms 10 square feet of the ceiling are calculated as having the 
same cooling effect as I square foot of glass surface. 

From the above figures it will be seen that there are 34.3 
cubic feet of air space for each square inch of area in the heat 
pipes, or that there is an area of 29 square inches in the heat 
pipes for each 1,000 cubic feet of air space. 


TABLE T. 


ot 
valent 
s sur. 

1 to 1.56 

1 to 1.87 


pays = = 
to 
Cy 3q.ft. 


1tos 


Proportion of 
heat pipe 
sq.in. cu.ft. 
1to 33 


Area 

“ohn 
126 
7 


2: :BSTSKIRSIHRZ SRB | g 


197 
146 


:RRSSSSLK: 


sone, 
Gaon 


S4. feet 
glass sur. 
102 

84 


Sq. feet 

Cubic feet wall sur. 
Contents (net) 
378 
216 


a 
a 
F 
i 
z 
F 
z 
o 
wi 
2 
: 
£ 
g 
in] 
= 
3 
£ 
3 
3 
g 
g 
3 
3 
. 
ae 


i 
E 
i 
i 
i 
: 
: 
- 
: 


TNE io ccnctasees 





146 THE BATTERY SYSTEM OF WARM AIR HEATING. 


There are 1.56 square feet of equivalent glass surface for each 
square inch area in the heat pipes.. There are-also approxi- 
mately 4 square feet of gross exposed wall surface for each 
square inch area in the heat pipes. ; 

For the purpose of comparison of the various proportions 
and dimensions, the following tables have been prepared, 
showing the dimensions of the rooms, the space heated, the 
wall, glass and equivalent glass surface, the diameter and area 
of the heat pipes, the size of the registers and the proportion 
of the heat pipes to the space heated and the relation of the 
heat, pipes to the equivalent glass surface (E. G. S.): 

Also a general resume, showing these and further data, is 
given in Table II. 


TABLE Il. 


Bey Gmc ceccee: scceccacescccscnssscsndses Ce ee Diam. A. Q. 21 in. 692 
III otccdasiacstcdesia ddeeiedccedesene-scinssees< ams bodman 

Type of Furnace. ‘ 
GO PINES v cpashacenccassescceséceenes oer 





33,744 cu. ft. 





Ontside Dimensions and Character of Building. . 16, 9 and 8 
Wall Surface. .........cccccoscccscccsece OPCRS So eceweceasceesesesas sonsesscoensegegeces 3,584 sq. ft. 
SOD 5 00:55 n 5:60b0 6 ninh 558545 cis ebndnd0esed ig bebaCbdd 0004, pedapesnsseneadaredeet 731 sq. ft. 
Equivalent Glass Surface. The E. G. 8. equals the glass surface plus one-quarter | , 587 sq. feet 
of the difference between the wall surface and the glass surface ............... ¢ terre 
( 3. Tinches 
| 5. 8inches 
Sar a I I bn snd nd hacndaecncenbicheiencks cts edisaceccanbe { 5. 9 inches 
{| 1. 10inches 
{ 2. 12 inches 
Re Oe TE oaks ccnnt- ose 2s 4s ontavececs ndnen esokveeessademeerbkensaeee 983 sq. in. 
nS Ce BG Re Be oa 5 ns ogsdtste 00s cceceneaen ccececed 30 in. x 35 in. = 700 sq. in. 
Proportion of Hot Air Pipe Area to Space Heated .........cceeeeeeeeeeee Sq. in. tocu. ft. 1—34,3 
Proportion of Hot Air Pipe Area to Equivalent Glass Surface ............ Sq. in. to sq. ft. 1—1,56 
Proportion of Grate Area to Space Heated .... ......ccccceteccececeeneens Sq. in tocu. ft. 1—47 
Proportion of Grate Area to Equivalent Glass Surface........ + seenananee Sq. in. to sq. ft. 1—2,2 
Proportion of Grate Area to Heating Surface.............ceeeeeceeeceeeeee Sq. ft. to sq.ft. 1—61 
Proportion of Heating Surface to Space Heated .................4+ a oe SQ. ft. tocn. ft. 1—112 
Proportion of Heating Surface to Equivalent Glass Surface. .. .........Sq. ft. tosq. ft. 1—5 


It will be noticed that there is a wide variation in the rela- 
tion of the area of heat pipes to the cubic contents, and also to 
the equivalent glass surface (E. G. S.), but this variation has 
been occasioned by the conditions and necessities of the case. 
Exposure, direction of exposure, elevation and length of the 
heat pipes, the surroundings of the heat flue, the friction due 
to bends in the heat flues caused by the building construction, 
and the relative size of the heat pipes, are factors that were 
considered in the designing of this plan. 

As an illustration of the distribution of the heat, the following 
result of an examination of the house, with the plant in opera- 
tion, may be of interest: 








THE BATTERY SYSTEM OF WARM AIR HEATING. 


Temperature Temp. of Air 
of _ 


Living room ........ : 

OE SON a5. cssccesntccccses «94 009s. bac cecees 
Servants’ hall........ a 
Chamber A 

Front bath...... ° 

Chamber B 


BPOS BOGOR cccsccccsas eceesede eoccces 

Rear bath........... P 

Maids’ room F 

Maids’ room E 

See ee scnarabs Giséace 
Nursery gba! ihidaoiers 

















west Proow. 
USRCUFT §5F EGS. 

8° x10" Rac, 
“X12" Favs. 


CHAMBER 2 
(200 CUFT, b8°ERS, 


sb by OU.FF, € x10" Rea, 








¥RI2" Piva, 
> ca 


























SER). 
set lcs, 
: ben 


il 


" 97/2 ov.re. 
3-7'x12° 


















































co 





FIG, 5.—THIRD FLOOR PLAN. 
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DISCUSSION. 


The President: You have heard the reading of these two 
papers. They are now open for discussion. 

Mr. R. R. M. Carpenter: Under Fig. 1, on page 3, of the 
paper, it states: “Taking a certain type of heater, with a grate 
30 inches in diameter, that has 150 square feet of heating sur- 
face, one of the same type, with a 21-inch grate, has 100 square 
feet of heating surface.” On the following page it states that 
with a grate 21 inches in diameter, it has 150 square feet. [ 
would like to inquire which one of those is correct. 

Mr. Oldacre: They are both correct, as far as that is con- 
cerned. There is no name mentioned, there is no particular 
type taken. It was the simple fact that one had 150 square feet 
of heating surface and the other 100 square feet of heating sur- 
face. 

Professor Kent: What was the outside temperature where 
these tests were made mentioned on the last page? 

Mr. Oldacre: I don’t see how this is to be construed as a 
temperature test. The purpose of that test shown there, if you 
wish to call it such, was simply to make an examination to get 
an idea of the relative distribution at the time, not as regards 
the temperature, that could be had in the building or the house. 


. I will say, however, that the test was taken at a time when the 


thermometer stood at 18 degrees above zero. 

Professor Kent: I should like that to be added to the paper 
for the record. There is another thing which I should like to 
ask in reference to the table showing the proportion. The pro- 
portion of the heating pipe area to the space heated ranged 
from I to 10 up to about I to 45; and the proportion of heat 
pipe area to the equivalent glass surface from I to .6 to I to 2.5. 
I would like to ask if that was made according to any rule of 
proportion? In other words, was the pipe dimension settled 
on first, and then the equivalent glass surface and cubic con- 
tents of the building divided by that area to get these figures 
in the last two columns, or was there some ratio proportioning 
it up in the first place? 

Mr. Oldacre: The paper does not go into any theoretical 
considerations whatever, therefore they are omitted entirely 
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in the paper. The purpose of it was simply to show a plant in 
actual operation and in working order, which had been de- 
signed, I may say, from certain formula. And the performance 
given there is simply the result of such formulated rules. I 
would say that in designing that I used certain formulas, and 
made certain allowances for exposure, and for the difference 
in the position of the flue, whether, for instance, it was 20 feet 
or 30 feet away from the heater, or only 6 feet, and whether it 
had a pitch of 45 degrees, or only 6 degrees, or whatever it 
might be. 

Mr. Chew: The gentleman has already admitted that he has 
a system, and I am somewhat familiar with it; and I would re- 
quest, in behalf of the Society, that he finish this paper, not 
necessarily in this discussion, but at some other meeting, giving 
his basis and his formulas, and all that sort of thing, which will 
then make this paper complete. Mr. Oldacre is capable of giv- 
ing that information, I know, and I hope he will do it. 

Mr. Oldacre: I shall be very glad to explain the basis of the 
formulas by a demonstration on the blackboard, if necessary. 

(After going to the blackboard): I would say that the first 
question taken up is the question of the cooling surface. Sec- 
ondly, we have to take into consideration the wall and the glass 
surface reducing that to equivalent glass surface. I believe 
it is recognized pretty thoroughly, according to the experi- 
ments of Wolff and Péclet, that one square foot of glass surface 
does about as much cooling as an average wall 4 feet square, 
that is, the relation is 1 to 4. Consequently if we take one- 
fourth of the net wall surface and add it to the actual glass 
surface, we have the equivalent glass surface. “We would first 
then have G.S.+ 4 W.=E.G.S.; that is to say, the glass 
surface (G. S.), added to %4 of W., which is the wall surface, is 
equal to E. G. S., which is the equivalent glass surface. 

Now, the next consideration is the difference of temperature, 
between the prevailing temperature outside and the desired 
temperature inside, and the difference between the two affects 
the amount of heat required to do the work with the same 
amount of glass surface. For instance, let t equal the tempera- 
ture outside and t’ equal the temperature inside. Then we have 

t—t’ = the difference in temperature, 
but the cooling effect.is dependent upon the amount of equiva- 
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lent glass surface, multiplied by the difference in temperature 
between the two surfaces, from which we have the following: 
E. G.S. xX (t — t’). 

Nowa certain amount of air must be brought into the room at a 
certain temperature that the room may be heated to a desig- 
nated temperature. Each cubic foot of air raised one degree, I 
believe, is supposed to bring in .0177 of a heat unit per degree 
of difference of temperature, so that if we bring the air in at 
140 degrees, we would practically have 140 times this num- 
ber or 2.478. 

Now the air of that room must get out of the room as 
speedily as the air comes in or the other air cannot come in. 
But the air leaving the room will carry out its proportional 
amount of the heat, which, if the room is to be at 70 degrees, 
will make it carry out 70 times this figure (.0177), which is 
1.2390, which, subtracted from this other number (2.478) is 
practically one. 

Call this the effective value of the air, multiply that by the 
velocity of the air entering the room, which in this case we will 
assume to be 4 feet per second, which will give 14,400 feet per 
hour. 

Dividing that by 144, which is the number of square inches 
there is in a square foot, it will give you the square feet in area 
that the heat pipes should have to heat the room, under theo- 
retical considerations, without taking in any other necessary 
factors as regards the length of pipe, its pitch, relative size 
of the pipe, or the amount of friction. 

Professor Kent: That shows that you cannot proportion the 
area of the pipe from the equivalent glass surface without tak- 
ing into consideration these other things. If we take the 
area of the pipe first in proportion to the equivalent glass sur- 
face and then the proportion of cubic contents of the space 
heated, we shall get the strange result shown in the case of 
the equivalent glass surface, where one pipe was four times as 
large as another, and in the case of cubic contents that one 
pipe was five and one-half times as large as another. So the 
rule which some people would use, namely, that so much pipe 
is required for so much cubic contents, would not give the cor- 
rect rule, but it must be figured in the way Mr. Oldacre shows, 
taking into consideration not only the equivalent glass sur- 
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face, but also the difference in temperature, and the assumed 
velocity of the air in the pipe. I don’t know how he gets at 
the assumed velocity. ‘ 

Mr. Oldacre: I assume the velocity from hundreds of tests 
that I have made with anemometers. I simply struck an aver- 
age, and that is about what I would expect to see where the flue 
was not too small. Taking furnace heat you will find pipes 2% 
by 10 inches; I have run across them at 2% by 20 inches; and I 
know another case where the pipe is 8 inches square. The fric- 
tion is entirely different in the different cases, and if you are 
compelled by the construction of the building to run up a flat 
pipe you have to allow a very much larger area in the pipe than 
you would if you had the pipe in the correct shape, which is as 
nearly round as possible. I would be glad to go further with 
Professor Kent, and if he would pick out any particular case 
where the proportions seem to be extraordinarily large in pro- 
portion to the equivalent surface I would be glad to point out 
to him the reason which caused that. In some cases there are 
flues in the house which have got at least nine changes of direc- 
tion in the flue from the time it leaves the heater until it comes 
out at the register; yes, there is one case where there are eleven 
changes. In that case the flue is large in proportion to the 
equivalent glass surface or cubic contents. In other cases, where 
the pipe is quite small, or, rather, the relation is quite small, it 
has been because the flue is very direct. Take chamber C and 
you see a relation of I to 2.6. In that case the pipe is in an 
outside wall. It has a western exposure. The principal part 
of the glass surface fronts to the west, a small amount of glass 
surface fronts to the south. ‘. 

I would say that in most of the experience which I have had 
people want their houses heated the same all through from the 
first to the third floor, and it is almost necessary to prevent 
draughts and to have as even a distribution of heat as possible. 

Professor Kent: What is the difference between chambers 
D and C? One has about twice as much pipe area, propor- 
tionally, as the other. 

Mr. Oldacre: Chamber C is on the third floor and has a dif- 
ferent exposure; the other is on the second floor. The velocity 
is greater on the third than it is on the second floor. 
Professor Kinealy: I wish to ask a few questions. I notice 
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that you use a velocity of 4 feet per second. Is that for all the 
floors? 

Mr. Oldacre: It is not. It is only to put in some figures. You 
may make use of 4 or 6 or 3 or any other figure. 

Professor Kinealy: And you take different velocities for the 
different floors? 

Mr. Oldacre: Yes, sir. 

Professor Kent: I think that when Mr. Oldacre makes these 
additions to the paper it will be one of the most valuable ever 
written on the subject of heating by hot air, and I wish to 
encourage him to give all the information he can. 

Mr. Chew: I feel again that I ought to make a statement for 
Mr. Oldacre’s benefit. This paper was prepared partly as the 
result of Mr. Harvey’s suggestion as Chairman of the Tenth 
Anniversary Committee. Some sort of showing had to be 
made, and this paper is one of the showings. Mr. Oldacre had 
done this job long ago, but the paper was not written and 
printed until Friday of last week, and it is one of the few papers 
ever brought into this Society printed for distribution by the 
member who brought the paper. One reason why he has not 
got into it all he would is lack of time. This winter began quite 
early and is rather severe, and he has been busy with things 
that pay better than writing papers. 

Mr. Switzer: I can appreciate the feeling of Mr. Oldacre in 
coming before the Society and undertaking to compute and 
make calculations before them, and I would agree with the re- 
marks of Professor Kent and Professor Kinealy, and would 
suggest that they prepare a memorandum of such cages as in- 
terest them and submit them to Mr. Oldacre, and have them 
come into these Proceedings. Referring the discussion to a 
later meeting would not, I think, make the paper quite com- 
plete, and I would hardly approve of that feature. 

Referring to the paper itself, I would say that I regard this 
paper as a very valuable bit of literature, not alone for this 
Society, but for the fraternity of furnace mechanics throughout 
the land. We have here a great deal of information and data 
to lead them on in their work, which will certainly bring the 
standard of furnace heating to higher levels. Although the 
idea of the battery system of furnace construction is not entirely 
new, Mr. Oldacre has brought out certain features that are in- 
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teresting and instructive in regard to the proportions, capaci- 
ties, locations and arrangement of piping, as well as the loca- 
tion of the registers. 

Referring to Professor Carpenter’s paper on the matter of 
the moisture and evaporation in furnace heating, inasmuch as 
my own practice is in furnace heating, I have strongly advo- 
cated vapor fans in furnace construction of sufficient capacity 
and so located as to secure liberal evaporation of moisture 
within the radiating chamber of the furnace, with the result 
that a more satisfactory and efficient temperature can be main- 
tained with the evaporating pan. Reference was made to Mr. 
Loveland’s paper by Professor Carpenter, where it was stated 
that the air supply to the furnace in question was taken from 
the building. In my own opinion, had the air supply been 
taken from the outside the results would have been far more 
satisfactory in favor of the water pan. In my observations on 
this subject, I have found that the advantage or necessity for 
water pans in furnace construction varies with the different 
climatic conditions in the different sections of the country. 
Where furnaces are in general use, as, for instance, on the At- 
lantic seaboard, where the atmosphere is heavily charged with 
moisture, a vapor pan has no appreciable advantage if the fresh 
air supply is taken from the outside. But in the middle or 
northwest or Rocky Mountain sections of the country, at high 
altitudes, the air is much drier; and better and more satisfactory 
results can be achieved with a vapor pan in those sections. Of 
course there has been and will be, no doubt, a great deal of criti- 
cism in regard to the cleanliness maintained by the operators 
or users of furnaces in keeping the water pan well cleaned and 
well supplied with fresh water. In an effort to overcome in a 
measure that feature, a number of years ago, certain manufac- 
turers were interested to have their vapor pans made of suffi- 
sient size and so located as to ensure greater cleanliness. They 
also made porcelain enameled vapor pans with that end in view, 
and also to avoid the corrosion of the cast iron. They found 
that this was of material advantage and benefit, and it was 
used quite extensively. But within recent years the manufac- 
turer concluded it was only a waste of money to enamel the 
water pan, and at the present time I doubt whether there is 
any manufacturer enameling the water pans he sends out. A 
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great majority are eliminating them entirely. 1 think it is a 
great mistake, and I trust that this paper will bring out more 
clearly that feature of the subject. 

Mr. Oldacre: I wish to say that I have no faith whatever in 
vapor pans or water pans in heaters, and I think that they are 
more of a detriment to the heater than an advantage. And for 
this reason: The water pan, if put into the heater at the bottom 
—I speak of it as a water pan, even where it is merely the bot- 
tom of the heater, and where it does not receive any heat—is a 
means of running dust and dirt into the heater. And you often 
see, in cold weather, that the water pan, instead of having water 
in it, has ice, showing that there is no evaporation going on, 
and no moisture being taken up by the air into the apartments. 
If you put one on at the top, it would almost take the time of a 
man standing there all day to keep it filled with water, and 
then it would boil away so much water that you would have 
more water in your house than you wanted. Furthermore, it 
cannot be placed in the heater as some are constructed without 
stopping up the flue passages or air spaces in the heater. Vapor 
pans are one of the principal causes of fire pots burning out in 
heaters, simply because the air is not allowed to come in contact 
with the heating surface. You can easily burn out iron or de- 
stroy its good qualities, practically consume it, by keeping the 
air from passing over it, or keeping water from passing over it, 
whatever may be the cooling medium. I have made some ex- 
periments in regard to the facts, and in regard to the relative 
humidity of the atmosphere in a room. In one case I had a 
room or space with 12,000 cubic feet of contents, and I had ther- 
mometers put in so as to get the temperatures, and wet and 
dry bulb thermometers, and I found that by evaporating 68 
pounds of water, or about eight gallons and a half a day, that 
the relative humidity was raised only five per cent., that is, the 
increase was not five per cent., but the relative utility of that 
room without any water at all was 35 per cent., and by the addi- 
tion of this amount of water into the air the relative humidity in 
that case, at the same corresponding temperature, was about 40. 

Mr. Wolfe: I hardly believe that the arrangement with the 
water pan in the furnace is practicable to add to the supply of 
humidity in a building. Dr. Billings, in his treatise on warm 
air and ventilation, gives a table showing that at 59 degrees 
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the atmosphere will carry one-eightieth of its weight in water, 
and every twenty-seven degrees that you rise in temperature 
you double its water carrying qualities, running it up to 204 
degrees or thereabouts, when there is complete saturation, 
and going back to 17 degrees below zero, where it will carry 
no moisture whatever. That would mean the raising and 
lowering of the water pan in the furnace suitable to the con- 
dition of the weather from day to day, as the temperature 
might change. In indirect heating it can be easily accom- 
plished. They do it in the Capitol in Washington. They 
have a steam device, automatically regulated. When the at- 
mosphere contains so much humidity the steam is shut off; 
when it needs more it is automatically turned on, and it dis- 
tributes spray into the air ducts that supply the house. 

Mr. Richardson: Regarding this question of water pans in 
the furnace and the evaporation required, it always struck me 
as being very funny that the minute a man has any trouble 
with his throat or lungs, the first thing that the doctor says is, 
if he gets a bad case: “ This climate is too raw for you; there is 
too much moisture in the atmosphere. What you want to do is 
to get out to Colorado, or Arizona, or to St. Paul, where the 
air is dry, and get away from this moisture.” I have found 
that with hot air furnace heating, taking the air from out of 
doors, people are very much less liable to get cold, or to be sick, 
or to take these various diseases, than they are where there is a 
lot of water in a water pan, that is, where there is a great deal of 
moisture put into the air artificially. Furthermore, if you take 
a room that is heated with a radiator, be it steam or hot water, 
without a constant supply of fresh air from out of doors, the 
air becomes oppressive, and those people who live in those 
rooms, the men who have those radiators in their offices, won’t 
have them in their houses if they can help it, simply for this 
reason, that they have headaches, that they have a very close 
air that is being heated over and over again. I don’t think it 
is so much the dryness as it is the fact that the life-giving 
aualities of the air have been taken out of it from constant re- 
breathing. 

Now in regard to this question of a double furnace, the one 
great advantage about the double or battery furnace is that you 
can use one furnace in moderate weather instead of using two. 
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That plan of setting furnaces has many and very decided ad- 
vantages. There is one point in this paper which I see criticised 
very strongly, and that is the fault of putting in two furnaces 
into a battery form with only a 21-inch fire pot in each one oi 
them, as it is very well known it is very hard work to keep a 
fire over night that has only got a 21-inch grate, especially in 
cold weather, where the winds change in the night, unless you 
have an automatic arrangement; and even then you are apt to 
find the coal burned out in the morning. When you have the 
battery form, you should not have less than a 24-inch grate. 
Mr. Oldacre: In reply to the remarks which the gentleman 
has just made, I will say that I don’t wish to appear to defend 
this paper. I hope it will be criticised freely. It was prepared 
for that purpose. But I must take exception to the idea of 
being unable to keep a fire over night in a 21-inch grate. With 
such heaters as we have used, we have no trouble in keeping 
the fire over night, if the fire is properly cared for, with 14, 16, 
18, or any other inch fire pot. The reason I prefer two 21-inch 
grates to one 30-inch grate is that in moderate weather a large 
fire is very hard to take care of and properly regulate. One of 
the principal complaints we get in our work, where we put in a 
heater as large as 30 inches, is that they get too much heat in 
moderate weather. And there is another thing, a heater which 
has a 30-inch grate area will burn more coal than the 21-inch 
will burn, that is, than two 21-inch grates will burn, for the 
same relative amount of work, and this is true even though 
the surface might be the same. There is a certain amount of 
coal consumed in the center of the fire, which heat is not 
brought in intimate contact with the prime heating surfaces; 
and for that reason I have found that you do more work with 
less consumption of fuel, and you have no trouble in keeping 
fires over night, in accordance with this plan, and in moderate 
weather you can use one heater. I particularly call your atten- 
tion to Fig. 1 as illustrating ‘that. I don’t know whether 
others have used a top of similar construction, but the top 
there was built with that idea; and that is one of the reasons 
why I spoke about the distance there was from the top of the 
heater. The lines across are constructed on an angle of very 
nearly 45 degrees, with the idea of diverting part of the 
heat from-one side to the other or opposite side of the house; 
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and by means of dampers I have been able to get a pretty fair 
distribution of the heat through the house with one fire going. 

Mr. Wolfe: Speaking from my kindergarten experience, 
which I referred to this morning, I think Mr. Oldacre is a little 
unfortunate in his selection of a furnace. I can remember when 
I was a youngster going around to the foundry of Mr. Stewart. 
Oid Mr. Stewart made two inspections. He made one in the 
daytime relative to the quality of the castings, and one after 
dark, at night, when he would go through with a lamp and put 
it in the ash pit; if he could see a light through the damper in 
any way that stove was condemned, and had to be refitted. The 
old Stewart stove was so made that if the damper was entirely 
closed to the air supply the fire went out. I have had experi- 
ence with a large fire pot furnace. I have taken a furnace with 
a 36-inch fire pot, in a large building, and have seen it fired, 
coaled it myself, and I have found that, without touching it, 
there was a fire at the end of seven days. When we shook down 
the fire and started the fresh fire we had the building hot in a 
very short time. I know that to be so. And if a furnace is 
properly made and well fitted with dampers, a large fire pot-is 
equal to a small one for holding fire; and it is also more econom- 
ical in coal, as far as my experience has taught me. 

Mr. Switzer: Referring to the question of the size of the 
grate area, as spoken of in the paper presented by Mr. Oldacre, 
and the discussion that has been brought out regarding the 
sizes of the grate areas for maintaining fire and getting results, 
I still adhere to the statement I made in my previous remarks, 
to the effect that the difference in the various sections of the 
country has a great deal to do in relation to the area of the 
grate surface and the capacity of the fire pot and the furnace 
installed. In the paper that Mr. Oldacre has submitted he 
refers to a residence in Philadelphia where these results have 
been achieved. It is highly creditable to that locality, but I 
want to go on record as saying that those results would hardly 
apply in a satisfactory manner to other sections of the country, 
particularly to the northern portions of the State of New York, 
where the temperature during the past month has been 30 
degrees below zero, as compared with the Philadelphia section, 
where it has been about zero. Consequently, the skill of the 
engineer or the mechanic in installing the apparatus must come 
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into play in order to get the best results in accordance with the 
conditions of climate and of the locality where the work is 
situated. While the data contained in the paper are a desirable 
addition to our literature, I must say that no prescribed rule will 
apply to all the various climatic conditions throughout the 
United States. 

Mr. Barron: I want to make one comment upon the exposi- 
tion of Mr. Oldacre when referring to Mr. Richardson’s remark 
that you cannot keep fire as well in a 20-inch as in a 30-inch 
fire pot. The diameter of the fire pot has nothing to do with 
keeping in the fire for any length of time. The whole problem 
is the depth of the fire pot. It is a question of depth, diameter 
has nothing to do with it whatever, in my opinion. So I should 
say with reference to Mr. Oldacre’s statement that two 21-inch 
fire pots are far better than one 31-inch fire pot. I know from 
experience that there is no difficulty in keeping fires in a 20- 
inch fire pot if the depth of the fire pot is correctly desigried. 

Professor Kent: I had an experience with an 8-inch fire pot 
which may be of interest. I had a first rate fire of pea coal 
burning briskly, with everything in first rate shape, in an 8-inch 
fire pot. Then I closed off all the inlets, so that not a bit of air 
could get in, hermetically sealed it with paste, and in an hour 
and a half the coal was black and the fire dead, simply due to 
radiation from the fire. Professor Carpenter repeated that ex- 
periment. 

Mr. Barron: Will the Professor give the depth of the fire 
pot? 

Professor Kent: About ten inches. A little stove it was, 
with a fire-brick lining, a sheet iron stove, sheet iron casing. 
And in order to find out whether it is possible to introduce air 
in the method described by Schlicht, that is, back through the 
smoke pipe, we shut off all the air down below, absolutely shut 
it off, and the result was that instead of air coming in back 
through the pipe, there was no air that got into the-fire pot at 
all, and the fire went dead out, black; and we repeated the ex- 
periment several times, and every time the same result was 
shown. There was absolutely no transmission of air to the fire 
through the chimney pipe, but the fire went out. This was 
just the opposite of what was said would happen, namely, that 
the fire would be kept in by air from other sources. If we 
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had so much as a pin hole below the fire would keep alight, 
but by stopping up all the leaks the fire went out, dead out, 
from radiation. So that the diameter of the fire pot must have 
something to do with it, for this little fire pot could radiate 
enough heat away to cool it out in an hour and a half. 

Mr. Oldacre: I would like to say that for six years I have 
had an opportunity to observe a heater of 18 inches in diam- 
eter, and it carries a depth of from 15 to 17 inches of coal. 
That heater is filled with coal about 4 o'clock on Saturday 
afternoon, and it is never touched again until Monday morn- 
ing about 8 o’clock. And in that six years’ time, while the 
heater has been running, and it has been running every winter, 
the fire has never gone out. The heater is not lined with fire 
bricks, but the fire pot has quite a large amount of extended 
surface. We have never experienced any difficulty whatever 
in keeping that fire burning that length of time. 

Mr. Barron: I get up again. I intended to speak on Pro- 
fessor Carpenter’s paper, but I was diverted from my intention. 
I have never seriously considered the problem of humidity in 
heating, and I don’t think the average heating man ever con- 
siders it; and when Mr. Richardson said that he did not be- 
lieve in water pans in a furnace, I thought that was the common- 
sense, practical view of the subject, and that humidity is not a 
very live question to the heating engineer. But Mr. Harvey 
described a library in Detroit with an indirect heating system, 
in which the vapor tank was like the ordinary tank, with a ball 
float, that kept the water supply up there. And it was abso- 
lutely necessary in that library building, where the air could 
not be allowed to get very dry, as it would affect the book 
covers. So I can readily understand that humidity becomes of 
importance sometimes, though I have never had any experience 
of it at all. But for certain purposes, if you take an institution, 
for instance, a sanitarium, organized for the purpose of treating 
diseases in their incipient indications—for example, excessive 
loquacity—it might be possible that a certain humidity would 
be required in heating, and it would be well to know just what 
humidity was required, and how to get that. So I hope Brother 
Harvey will describe his arrangement in the library in Detroit 
for us. 

Mr. Berry: I was very glad to hear Professor Carpenter's 
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paper on humidity. A great many times when we are dealing 
with the user of heaters he seems to have some kind of an in- 
definite notion that the vapor pan is going to be a grand thing 
for him. He has a kind of idea that if he had a hot water sys- 
tem in some way the hot water system would permit moisture 
to come out into the air mild and warm. I was unable to run 
across any recent practice of putting the moisture into the air, 
and I tried some experiments on a modern type of heater, with 
a radiator at the top, and to avoid stopping up the air passages 
I placed a pan, four inches wide, three inches deep, round the 
top of the radiator. This did not obstruct the flow of air to 
any appreciable extent, and placed the moisture all around the 
heater in front of all the various openings. This was con- 
nected through the casings with a one-inch pipe, through the 
tank outside, which was kept filled with water by a float valve. 
I found by that device that while it evaporated a good deal of 
water it did not have any result very beneficial on the house, so 
far as I could detect. 

In regard to the question of Mr. Oldacre’s battery system, I 
think that one of the greatest values of the battery system is 
in the large increase in the proportion of heating surface to 
grate surface. <A large heater has a less proportion of heating 
surface to grate surface than a small heater has, and by using 
two separate heaters a great deal more efficiency is realized 
from the coal burned than when one large heater is used. 

Mr. Barron: I would like to hear from Mr. Harvey. 

Mr. Harvey: I think that this question has already been so 
thoroughly discussed that it is hardly necessary for me to 
speak. What Mr. Barron has referred to was a library which 
I heated twenty-five or thirty years ago. To attempt to go into 
any detailed explanation of it would consume too much time. 
It simply consisted of a gold pin radiator, in flues under the 
floor, with pans of water eight inches deep and the full width 
of the opening, with a ball cock attached to the pipe that sup- 
plied all the pans. The pans were set on a level and the water 
was continually kept at that level; and the air, after passing 
through the heater, passed over this body of water. How much 
it took up I can’t say, because I was not doing it to get any 
experimental results. But at that time there was a great deal 
of talk about dry air, and it was a noticeable fact that the bind- 
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ing of the books kept in better shape than they have since the 
new additions have been put on to the library, where no water 
for evaporation is in use. 

Mr. Barron: I would like to ask Professor Kent if there is any 
injurious effect from decomposing water in-the vapor pan, any 
effect injurious to health? 

Professor Kent: Not from decomposing water, but from de- 
composing the things incidentally contained in the water, and 
those may be anything under the sun in a city like New York. 
Somebody mentioned horse manure to-day; that may be there, 
or pieces of ‘hair, of woolen goods, of woolen carpet; and when 
the water is boiled out of the pan these things and the bacteria 
begin to cook, and the smell you get is no doubt the smell of 
burning organic matter. By getting rid of the pan you get rid 
of that part of it. But even without the pan you may have the 
smell of the burning of the dust that collects in the hot air 
pipes. In either case you have warning that the fire is becom- 
ing overheated. 

Mr. Snow: The system designed by Mr. Wolff in some of 
these New York residences consists in placing steam coils in 
large evaporating pans; the supply of steam to be automatically 
controlled. In that way you can regulate the humidity. But in 
a furnace, if you put the pan low down the evaporation is so 
slow that you get no appreciable effect in the rooms above; and 
if you put it above, it is difficult to regulate, and it is likely to 
make steam, or evaporate so rapidly that you get a disagreeable 
odor in the rooms above. So that you have two horns of a 
dilemma to contend with in furnace heating, whereas it may 
be regulated easily in steam heating. : 
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TOPICAL DISCUSSIONS. 


TOPIC NO. I. 

‘* Should it be considered the work of the Society to secure and preserve records 
in detail of the different types of heating systems in different types of build- 
ings ? ” 

DISCUSSION. 


Mr. Wiltsie F. Wolfe: Mr. President, to open the matter for 
discussion, it seems to me that it would be very much to the 
interest of the Society and its future members that we do pre- 
serve such records as are indicated relative to the present and 
even some of the later methods of heating and ventilating build- 
ings at different times and by different methods. They will 
become obsolete in time, but would be of interest in the archives 
of our Society. 

Mr. Jellett: One thought that I have in mind in connection 
with Topic No. 1 is this: In the early days of the National Asso- 
ciation of Master Steam Fitters there were a number of papers 
presented. I think this Society ought to secure copies of those 
papers and preserve them. There was one by Mr. J. J. Wal- 
worth, I think, on the early days of steam heating. Mr. Bates 
presented two or three papers at different times. Mr. Nesbitt 
and Mr. Arthur Walworth also read papers. These papers 
should be kept among the records of this Society, and I have 
no doubt they can be secured from the National Asso¢iation of 
Master Steam and Hot Water Fitters or else from the engineer- 
ing publications issued at that time. I believe they were all 
published soon after the conventions each year. I believe it 
would be of great interest to the Society to add these to our 
collection of literature on the subject. 

The question of securing and preserving records in detail is 
a very expensive thing, and yet it is of great value, and it means 
a good deal of work on the part of this Society. I doubt if you 
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can do it successfully by turning it over to a committee. It 
ought to be the work of some one man when the Society is in 
a position to pay for this services. A great deal has been pub- 
lished in trade papers at different times that if collected, in- 
dexed and put in shape would be very valuable information, and 
I think it would be a good thing for the Board of Governors 
to give consideration to this matter, and see if there is any 
way possible by which they can start a filing system of this 
kind. They may not be able to do it this year or next year, but 
if they start it the members generally can assist by contributing 
such extracts as they may be able to collect from time to time 
and from their old data ‘on ‘hand or old publications and from 
other sources which are not usually available. I would like to 
see something of the kind done. I believe it would be to the 
interest of the Society. 

The President: A motion to that effect calling the Board of 
Governors’ attention to the matter, I think, would probably 
reach the point in better shape, if you.make such a motion. 

Mr. Jellett: I would make such a motion, that the Board of 
Governors be requested to devise means by which the Society 
may collect the literature of heating and ventilation wherever 
it can be found; and that the membership be encouraged to 
present technical papers describing actual working systems 
which they have installed. 

Mr. Wolfe: I second the motion. 

The President: You have heard the motion, gentlemen. 

Mr. Wolfe: I would like to give a little example that came 
under my personal notice. One of the best heating and venti- 
lating engineers of England asked my opinion of a certain 
method of heating. It had been presented before the Society 
and was illustrated in one of our annual books. I said to him 
you will get a better idea probably by reading this over care- 
fully, and I loaned him the book for a week. It was not sent 
back. In a week he sent me the price of the book, and said 
that he preferred to keep the book—there was more informa- 
tion in it than he had found in any half a dozen books on heat- 
ing and ventilation that he had ever read. I think the more 
thoroughly we go into the matter the greater interest will we 
create among engineers who are not members but might be 
induced to become members by reading our books. 
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Mr. Chew: What Mr. Wolfe says about the value placed on 
that particular copy of the Proceedings of the Society suggests 
the value of a description of some of the different pieces of 
work done by the members, and I think that one of the objects 
of that topic was to impress upon the members the desirability 
of that kind of descriptions. The President's address recom- 
mends that the younger members of the Society or the hum- 
blest member of the Society can give a complete detailed de- 
scription, with all the dimensions, proportions and other things 
of some piece of his work, and it doesn’t make any difference 
whether it is a drying kiln for lumber or what it may be. The 
very fact that this Englishman would not return the book, but 
would rather pay for it, shows the value of papers describing 
working systems. This Society gives an opportunity to every 
member to bring before it a description of some piece of work, 
whether it is direct steam work of the factory type or the 
blower systems, furnishing not only fresh air but hot air—the 
description of work is what makes our Proceedings valuable. 

Mr. Meyer: Mr. President, for some time back I have kept 
articles bearing upon power plants, heating and ventilation, 
and found them valuable for reference. I think if the Society 
could start a library and obtain data bearing upon heating and 
ventilating subjects it will be very useful to some people, pro- 
viding the data could be put in accessible form. 

Professor Kinealy: I had occasion not very long ago to look 
up the heating and ventilation of hospitals and found that if 
any one would refer to the technical and trade papers he would 
be surprised at the vast number of data he could get. It is 
easy to get more data than really you can handle and get in- 
dexed. You can buy an index of general engineering literature 
that goes back to, I think, 1884, and in that you will have a 
notice of the description of every heating and ventilating plant 
that has appeared in-any one of the respective technical and 
trade journals. As to the collecting of these data in regard to 
one class of buildings and publishing them in the Society trans- 
actions, noting, for instance, how many per cent. of hospitals 
are heated by the plenum system, how many per cent. have a 
plenum fan and an exhaust fan, how many have direct radia- 
tion without any ventilation, how many have direct radiation 
and fan; and so on, that is simply a matter of work. But it is 
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exceedingly valuable when you get through. It simply means 
to have some one to do that work, and when I heard that letter 
it struck me that he ought to do the work for his particular 
buildings and then give us the results; not sit down and ask 
us to do the work when we do not need it, and give it to him. 
Now, further, we can get data as to temperatures. I have got- 
ten from the United States Government the record of humidi- 
ties going back, in some instances, for twenty-five years. The 
question as to what temperature a system ought to be designed 
for when the average temperature during the winter is a certain 
number of degrees is one that has been discussed before this 
Society. I think it was Mr. William H. Bryan who raised that 
question, and he proposed that—I am speaking now from 
memory—that heating plants should be designed for a tempera- 
ture of about 30 degrees less than the average winter tempera- 
ture. I used to be a volunteer observer in the United States 
Signal Service, and I got every year a voluminous volume that 
gave all sorts of information, and I think any citizen can get one 
of the volumes by applying for it. The gist of my remarks is 
simply this, that collecting these data is simply a matter of 
work. It means simply getting the data from existing sources 
and putting them in such shape that they will be valuable to 
our members, useful for their particular kind of work. I would 
like to see it done of course. 

Mr. Barron: I want to speak to the motion, Mr. President. 
The only way to collect data is for a man to keep a card cata- 
logue system himself. For this Society to do it would require 
a building larger than the Astor Library, and that is prohibi- 
tive. Your Board of Governors cannot do it. There is no 
use of our recommending them to do it, because the cost is pro- 
hibitive at once. It is doing a lot of work that every engineer 
has to do for himself. 

Mr. Wolfe: I do not agree with Mr. Barron. I believe we can 
take up certain general lines, such as direct heating, indirect 
heating, blower work, exhaust work and work of that kind—in a 
general way, make it as a history of the art. I believe it ought to 
be in our books. My personal experience, of which I told you, 
leads me to think this. We know it interests people. I think it is 
within the province of the Society to put it in and make his- 
tory of the art, not only from the present time, but also refer- 
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ring to the past. I happen to have a couple of volumes that go 
back to about 1700. They are welcome to the use of those 
who may wish to take it up. They would be surprised to see 
how many old ideas are being used to-day. , 

Mr. Snow: It appears to me that it would be practicable, 
if the engineers here are urged, until a little enthusiasin is cre- 
ated, to have them turn in the results of tests they may make 
from time to time, on coal consumption, on flue velocities, on 
the horse power required to drive fans or the delivery of fans or 
what not—anything that comes up in connection with their 
work which in itself they might not consider of sufficient im- 
portance to use as the basis of a paper, but which, if sent to 
the proper person—the Secretary or some one duly authorized 
by the Board of Governors—could be classified, and after a 
sufficient number had been collected to warrant it, I think some 
member of this Society could be secured to take the data that 
had been collected on that particular subject, go through them, 
classify and tabulate them, and put them in shape and prepare 
an interesting paper and something of value for this Society. 
These different subjects treated would form the basis of papers 
which would be presented from time to time. It seems to me 
that that would be a practical way of handling the matter, and 
we would thereby get the results of many tests that otherwise 
would never appear in print. 

Mr. Meyer: Regarding the question, “ Should it be consid- 
ered the work of the Society to secure and preserve records in 
detail of the different types of heating systems in different 
types of buildings?” it seems to me that such records could 
be obtained by preserving articles clipped from the technical 
press. I have been collecting such articles for some years 
back, when connected with the staff of a technical journal, and 
found them of much value. I tried to card index the articles 
quickly, but found that it took too much time, and I could not 
find the articles when I wanted them. In work of this kind I 
believe it to be more satisfactory to tear the pages out of the 
papers and classify the different articles, putting them in heavy . 
envelopes of the full size of the pages of the paper, so that 
folding will not be necessary. I classified the articles under 
such headings as “ office buildings,” “ hospitals,” ‘“ schools,” 
“ residences,” etc., perhaps sub-dividing articles into “ heating 
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by hot water or steam.” If I wanted to find an article on 
‘‘ school heating,” I could turn to every article in my possession 
upon that subject in a very few minutes; whereas, if articles 
upon the same subjects are placed in a number of envelopes, 
with a card index system to locate all the articles upon the sub- 
ject, it will be found that considerable time and trouble is 
necessary to get at them. The Society gives its Proceedings 
to the various technical papers, and I do not see why it can- 
not obtain copies of the technical journals and place upon the 
Secretary the additional duty of clipping and classifying arti- 
cles of interest to the Society. Perhaps the gentlemen who 
suggested the question might be willing to do it. 

A Member: Why not put this matter up to the Committee 
on Tests and Standards? 

Secretary Mackay: I believe that the intention of the pro- 
poser of this topic was that the Board of Governors or the 
Society should encourage the writing of papers by the mem- 
bers descriptive of heating apparatus, not only of the apparatus 
as it was placed, but also of the results actually obtained from 
it in operation, consumption of fuel, things of that sort which 
would be a matter of record, as Mr. Meyer mentioned, and in 
that way it would cost the Society little or nothing for the 
record. It would be a matter of record in our Proceedings, 
and would be sought after by others as well as ourselves. I 
believe that was the real intention of the topic, and that it 
would not entail any additional work on any member of the 
Society or its Secretary. 

Mr. Wolfe: I think that a committee or an individual to 
whom may be assigned by the Board of Governors the duty 
of collecting these data should be empowered to act or empioy 
some one to act for them and compile the records of the sub- 
ject of heating and ventilation and the history of the art. It 
has been suggested to me since I have been sitting here that a 
description of one particular building is as good as fifty. Let 
them go back as far as they can get the data, boil them down 
as much as possible, and make them part of the records of our 
Society as a history of the art of heating and ventilation since 
anything has been known about it. I have a book that goes 
back to 1700 and they were talking about ventilation then. 
When we come down to the true facts of the case, most of us 
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here know that the first man who really started in the United 
States to talk so-called scientific heating and ventilation was 
Mr. Smead. We all think he was wrong, and he was no doubt 
wrong, in a good many things, but he is the man that taught 
us or forced us to come in with elaborate plans and take a sci- 
entific method, no matter whether we knew what we were talk- 
ing about or not. He did a whole lot of good. 

Mr. Chew: While it is well enough to delve into ancient his- 
tory—1700—I doubt very much whether that is as interesting 
as 1895 or 1903—the work that is being done now is what is 
bothering every man. The art is changing, advancing, and 
while some inferences can be drawn from plants installed 
twenty-five years ago, the best thoughts of our members of 
to-day are what the Society wants to preserve rather than 
waste time in the study of discarded methods. 

Mr. Smith: I think that is the wrong idea. Old work that is 
obsolete is often valuable stuff to know about. A man who came 
to see me some weeks ago said that he had devised a very in- 
genious scheme that he wanted to talk about and possibly get 
patented. He said he had occasion to ventilate a school in the 
country. While he did not care to go to the expense of a fan, 
the building was so constructed with a central flue that he con- 
ceived the idea of taking his ventilating ducts into it and, in 
order to create a draft, put a coil up in the shaft. I said, “ You 
mean an ordinary aspirating coil?’’ “ Why,” he said, “ did 
any body ever use that before?” (Laughter.) I think it would 
have been useful for that man to have some ancient history. 

Mr. Chew: I do not consider that ancient history in the sense 
in which I used the term. Aspirating coils are being used fre- 
quently in to-day’s work. It is the modern application of as- 
pirating coils that is of interest to every modern engineer. 

Mr. Smith: Every one has seen men without data, without 
complete information, spending a great deal of time working 
on something that has been tried and found worthless and re- 
jected. It would be a good idea for them to look into ancient 
history. 

Mr. McKiever: I would like to offer an amendment, that the 
Board of Governors, through the Society, invite the members 
to submit papers in a technical form, which could be incor- 
porated in the Annual Proceedings of the Society, my idea 
































TOPICAL DISCUSSIONS. 169 


being that there may be members who have interesting jobs 
which are going on and which may be completed and tested 
in time to be incorporated in the Proceedings. A great deal 
of the matter which is in the technical press is written only 
from the contractor’s standpoint, and does not contain the data 
which we should have. I think if a circular was sent out and 
it made known to the members that any data which the Board 
of Governors considered of sufficient importance would be in- 
corporated in the Proceedings, we might get a lot of informa- 
tion in that way. 

The: President: Do you offer that as a suggestion to the 
Board of Governors? 

Mr. McKiever: Yes. 

The motion as amended was seconded and carried. 


TOPIC NO. 2. 


‘* Could the interests of the purchasers of heating systems be conserved by a 
closer relation between the heating engineer and the manufacturer of appara- 
tus?” 


DISCUSSION. 


Mr. Barron: This is a humorous question, really. You know 
that in France, and I believe in Germany also, the manufac- 
turer installs the apparatus, and I do not think there is any 
doubt that if our manufacturers did the same thing we might 
be better off than we are. There is no reason to my mind to 
prevent it. The business has developed differently in this coun- 
try from abroad; that is all. But there certainly would be 
less dissatisfaction. There would be more satisfaction to the 
customer. The implication of the question is that the public 
who buy the apparatus would be better satisfied. I think from 
my experience they would, if the manufacturer installed the 
apparatus and was responsible for all the faults of the manu- 
factured articles that the poor contractor has to stand for 
now. (Laughter.) 

Mr. Lyman: I am of the opinion that the manufacturers 
would welcome direct suggestions from members of the Society, 
looking toward probable improvement of apparatus. There 
are a great many suggestions which are not feasible from the 
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manufacturer’s standpoint which are all right for the skilled 
engineer and all right here. But when you remember that 
everybody who runs an apparatus is not a skilled engineer. 
Manufacturers, I think, are usually justified when they perhaps 
make the iron thick and build apparatus just as simple as it is 
possible to make it. Yet I am sure they would favorably con- 
sider suggestions from the Society looking toward anything 
that is a definite improvement in heating. 

Mr. Chew: I think I can bear testimony in support of the 
ground taken by Mr. Lyman. A few years ago we discussed 
in this Society the proper method of arriving at the capacity 
of certain goods, and it was not long after that before one of 
our members was retained by manufacturers in that line to 
give them a talk, and it resulted in the remodelling of their 
methods; so that whem Mr. Lyman says the manufacturers are 
ready I believe that is a fact, but that there is need for further 
assistance from the engineer to the manufacturer I still believe. 

Mr. Davis: I think that question is already bearing fruit with 
the large manufacturers. I think you will find that there is 
scarcely a large manufacturer of heating apparatus who is not 
employing technical men to help him out and to get in touch 
with the heating trade and to remedy the defects that have been 
brought out in the manufacturing of his goods, and such work 
will form a further field for the young technical engineer. 


TOPIC NO. 3. 


‘* Can a constant relation be established between the areas of cold air ducts, hot 
air flues and the radiating and heating surface in different systems of indirect 
heating ?” 


DISCUSSION. 


Professor Kent: I would say, in my opinion, no, and that the 
relation between the areas of flues will depend upon the height 
of them and upon the temperature that is carried in the flues. 
And as these things vary considerably over wide ranges, the re- 
lationship cannot be constant. A complex and variable formula 
would have to be used. I would like to know if any one can 
specify the relation in this particular case. A steam radiator 
is put just below the floor, to heat the first story, so that the 
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vertical rise is practically nothing. Is there any law for cal- 
culating how big the register should be right over the heater? 

Professor Kinealy: Of course you can establish a constant re- 
lation for certain conditions, and that relation is good as long 
as you have those conditions. But if you have varying condi- 
tions then, of course, you have a varying ratio always; that is 
to say, if you have a certain temperature in your flue, and a 
certain temperature outside, you can make out a table that wili 
be constant, and under those conditions you can make tests 
and get almost constant velocities. But that means that you 
have the control of the conditions that are usually not under 
the control of human beings, so that the question as it is 
asked can be answered either yes or no. If you assume con- 
stant conditions, then of course you can make out a table 
giving constant relations; but it is impracticable to work out | 
any relation that will work in practice, for the simple reason that 
you never get constant conditions. 

Captain Reck: I would say that in my office work we apply a 
certain relation between the areas of the hot air flues and the 
amount of air that is going through them. But it is quite right 
that the heights must be considered, so we apply different 
ratios in the different stories. If you have four feet velocity of 
air per second then one square inch of flue area will give you 
one hundred cubic feet of air per hour. That is a very good 
rule to remember. We calculate, in hot air installations, how 
much air shall go up the flues, and we have 1.1 square inches 
to 100 cubic feet; and in the second story it is 0.9, and in the 
next 0.5, and so on. We have a number of young people in 
the office, and it is a very easy matter to calculate the flues. 
And that is a kind of constant relation, because the amount of 
air corresponds to the amount of heat you will give. 

If you have calculated the hot-air apparatus in the same man- 
ner as the steam apparatus, calculating for a certain difference 
in temperature outside and inside, you may also calculate for 
a certain temperature of the air that is going through the 
rooms, and you will have always a constant relation between 
the heat units you will furnish to the room and the amount of 
air. And if you take a certain constant relation of the square 
inches of cross section in the flues in proportion to the cubic 
feet of air, and make that relation different for the different 
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stories, then you have again a constant relation, only you must 
remember what height you have in each particular case. 

Professor Kent: I would like to ask the gentleman what 
height he would give in the case I asked about, where the radi- 
ator is right under the floor, and the register in the floor, prac- 
tically not over one or two feet vertical rise? 

Captain Reck: We have hot air flues in the wall. We have 
a height of eight feet, and for that height we have about three 
feet velocity in the hot air flues. We calculate the ratio then 
at I.1. 

Professor Kent: In this country it is common to hang the 
radiators right under the floor, and have the register immedi- 
ately above them. 

Captain Reck: You would have to use a higher coefficient. 
Perhaps it would be 1.5 in that case. 


TOPIC NO. 4. 


‘* What is the prevailing practice in proportioning water heaters in hot air fur- 
naces to the work to be done?” 


DISCUSSION. 


Mr. Chew: Years ago it was found quite difficult to heat 
rooms some distance from the hot air furnaces and, as a make- 
shift, coils of wrought iron pipes were introduced into the hot 
air chambers. And at that time, purely on a rule of thumb 
basis, sometimes the coil was large enough to boil the water, 
and it continually overflowed the expansion tank, and at other 
times the coil was so small that it was found necessary to run 
the furnace very hard and overheat the air and give an exces- 
sively high temperature in the parts of the house heated with 
hot air, in order to secure anything like a comfortable tempera- 
ture in the parts of the building that had radiators. That is 
where arise troubles of many furnace men who are recruited 
from the tinsmiths and are not familiar with steam or hot water 
heating. They find considerable difficulty in attempting to do 
what has become a phrase, “balance the system.” Again, 
there was an erroneous idea entertained by many persons that 
after a hot air furnace had accomplished about its limit in heat- 
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ing capacity, still there might be realized an additional power by 
the introduction of a coil in the fire chamber. The more ex- 
perienced men found that you cannot eat your cake and have it. 
If the fire is doing its maximum in heating the house by the hot 
air process, it is hardly probable that it can heat any consid- 
erable amount of additional space by the circulation of hot 
water through the water heater in the fire chamber and then 
through the radiators located in distant rooms. The fact that 
rooms located at some distance from the furnace can be heated 
by radiators connected with a water heater in the fire box has 
led to the use of a system by men of larger experience and more 
practical judgment who have had considerable success. 

Mr. Snow: A while ago I wrote a little article for the “ Metal 
Worker,” in which I condensed the results of some tests that 
I made about eight years ago on some combination hot water 
heaters in furnaces. We rigged up furnaces with various at- 
tachments and had connected with them a number of radiators, 
separately valved, so that we could see how much surface would 
be carried per square foot of radiating surface in these different 
kinds of sections; and the results are given in a summary con- 
tained in that article in the “ Metal Worker” for December 
12, 1903. The first is “ Cast Iron Sections Suspended above the 
Fire.” A number of different forms are in use that may be 
bought separately, or re-adapted to certain types of service as 
the case may require. There are a number that may be bought, 
and may be used in almost any type of furnace, and for 
those it was my practice, when actively engaged in that line of 
work, to allow about fifteen to twenty square feet of hot water 
radiating surface to each square foot of heating surface in those 
sections above the fire. And for sections in contact with the 
fire—those in brick-lined furnaces which you are familiar with 
are simply slabs that are the same shape as bricks and take their 
place, one, two or three being used as the case may be—in those 
I have used a rating of from forty to sixty. It is perfectly easy 
to heat seventy-five or a hundred square feet of radiation with 
one square foot of fire surface; but the smaller ratings are based 
on about eight-hour runs. True, you can stand over a fire and 
get almost any result, if you burn the coal fast enough, but for 
practical purposes we want to give a rating that will be based 
on a fire running without attention for a period of seven or eight 
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hours. The next rating is a combination which is frequently 
used-—using the fire surface, the heating surface in contact with 
the fire, supplemented by the surface suspended above the fire. 
With that combination we generally allow from twenty-five to 
thirty-five square feet of radiating surface to a square foot of 
heater surface, of pipe coil; and I think that makes an excel- 
lent combination heater, and may be made with a single line 
running immediately around the fire pot of the cast iron fur- 
nace, and then brought up about eight inches to a point just 
above the feed door, and be brought into a spiral, and finally 
ascend through the centre of the furnace. That gives you bet- 
ter control over the temperature of the hot water than any 
other, because you can carry a low fire or a high fire. You can 
bury the lower portion of the coil in the fire, or you can carry 
a lower fire, so that all this heated surface is merely acted upon 
by the gases or the radiant heat. And that surface is rated for 
about thirty to forty square feet of radiating surface per square 
foot of heating surface. 

There are a great many different types of these heaters. But 
the perfect combination of the two, if that is possible, having a 
portion of the surface in actual contact with the fire, and a por- 
tion of it suspended above the fire, is desirable. If you suspend 
it ‘all above the fire, when the coal is first put on in the morn- 
ing and the fire is black on top there is no radiant heat, and 
there is little heat in the gases, and the water box is chilled; 
and if a portion of the heating surface is in the fire it is doing 
its work while the fire is kindling. 

Mr. Switzer: In regard to the proportions referred to by Mr. 
Snow, I would say that I have found, after considerable prac- 
tice, that those proportions are practically in general use in the 
most successful systems of combination hot water and hot air 
heating, and in many sections of the country they are being 
employed with quite satisfactory success, but in other sections 
they are absolute failures by reason of the lack of knowledge 
of the mechanics in charge of the installation as to properly 
balancing the hot water apparatus, that is, getting the proper 
proportion of radiation in connection with the capacity of the 
furnace fire pot and the grate areas, which have all to be taken 
into consideration. It is a conceded fact that a certain num- 
ber of pounds of fuel contain a number of units of heat. If they 
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are absorbed in hot air radiation there is none left for heating 
the water. The mechanic in charge should be thoroughly in- 
formed in regard to balancing up the amount of radiation with 
the amount of exposed fire surface for a water heater used in 
connection with hot air. 

Mr. Richardson: What would you do with a ring fifteen 
inches in diameter and three inches in height, a plain ring with 
cross sections, when you found that if you put it over a 21-inch 
pot it would do so much work, but that if you put it over a 26- 
inch pot it would do more than double, at the same rate? 

Mr. Switzer: That confirms the statement that experience is 
necessary to know how to balance up. Any manufacturer that 
is putting out hot water apparatus in connection with furnace 
heating should have a variety of sizes of water sections to 
supply with different types of furnaces. In other words, the size 
of the water ring in proportion to the fire pot should be so 
constructed that one balances the other, in proportion to the 
amount of hot water radiation and warmi air circulation re- 
quired to maintain a uniform temperature in the various rooms 
to be heated. 


TOPIC NO. 5. 


‘* Are all types of sectional cast iron boilers adapted for steam heating ?” 


DISCUSSION. 


Mr. Smith: I think it is pretty safe to say that in any line 
of goods some things are not so well adapted to their pur- 
poses as some others; and probably there are Some cast iron 
boilers on the market, sold for steam boilers, that are not quite 
so good as they should be. I have had some experience in that 
connection myself. We designed at one time a steam boiler 
that would make steam but was not commercially successful. 
Now, if there are any cast iron steam boilers on the market not 
doing good work, they will probably be soon retired, though 
the chances are that they are all of a pretty fair type, and that 
they do make steam and heat houses. 

Professor Kent: I understand that a sectional cast iron boiler 
is designed for the purpose of raising steam, and I cannot see, 
if a boiler will make steam at all, why it is not adapted for the 
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particular use of steam, one at least which requires only a low 
pressure of steam. We can get our steam from any point what- 
ever. So I say that if a boiler is a boiler, it will do for steam 
heating. 

Captain Reck: In some instances we have hot water boilers 
and steam boilers after the manner shown in the sketch. When 
used in that manner, with a large pipe going to the steam drum, 
and a large pipe going back to the boiler, | think any hot water 
boiler may be used as a steam boiler. 


TOPIC NO. 6. 


‘* Has experience demonstrated the relative superiority of iron or steel pipe as 
regards durability in heating systems?” 


DISCUSSION. 


Mr. Barron: No one that I know has any experience that can 
tell us anything about this. We know about the life of ordinary 
wrought iron pipe when it is above the ground. [ don’t know 
but what its life possibly runs over centuries, if it is properly 


taken care of. But as to pipe in the ground, I have known 
where twenty years seemed to be about the period of its life. 
Where ordinary wrought iron pipe was put in the ground 
twenty years ago it is about played out to-day. How steel pipe 
will do under the same circumstances I don’t know. It is a 
problem to-day, when you put steel pipe under ground, either 
in a trench or right in the earth, it is a problem how long it is 
going to last, because the structure of steel is a little different 
from the structure of wrought iron. 

Mr. Wolfe: I don’t think they have made steel pipe long 
enough so that the question can be intelligently answered. 

Mr. Switzer: I think that is a question for the laboratory 
when it is installed. It is a question of chemistry regarding 
the durability of steel and the elements that enter into the con- 
stitution of iron. It is a question for the laboratory. 

Secretary Mackay: The further you get away from the natu- 
ral products the worse you seem to fare.’ Cast iron will last 
longer than wrought iron, and wrought iron longer than steel. 
I have had some experience in that respect. I have found that 
steel tubes have worn out much sooner than wrought iron in 
the same boilers. 
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TOPIC NO. 7. 


‘* Has latest practice demonstrated the advisability of using smaller sizes of pipe 
in hot water heating systems in greenhouses ?” 


DISCUSSION. 


Mr. Chew: That topic was put in this programme because we * 
have never had, as far as I can remember, any discussion of 
greenhouse heating by the Society, although we have several 
members interested in it. Unfortunately Mr. Scoilay, Mr. 
John. Paine and some of the others who are more identified 
with that branch of the art are not here to take part in the 
discussion—unless Professor Carpenter knows something 
about greenhouse work. 

Professor Carpenter: Coming down in the train to-day | had 
as a companion one of the most experienced men in greenhouse 
heating, | think, in this country—Professor L. H. Bailey, of 
Cornell University—and this very topic was brought up. He 
expressed his opinion from experience with greenhouses heated 
with large cast iron pipes, in the old way, and also with green- 
houses heated with small wrought iron pipes, that for green- 
house work the old cast iron pipes were superior. We have 
had pretty cold weather at our place. I believe we had the coid- 
est weather on record the morning referred to, it being 21 de- 
grees below zero. In his greenhouse with the large pipe one 
fire was sufficient for an entire night on account of the large 
body of water, the pipes having great capacity to hold heat. 
The result was favorable to his plants; the temperature re- 
mained very uniform and there was very little trouble in tak- 
ing care of the fire. In another house which is in his charge his 
firemen had to sit up all night to keep the fires going in order 
to keep the plants from freezing. The large pipe acts in the 
same way as a large balance wheel on an engine, to preserve 
the temperature uniform. On the ‘other hana, if the tempera- 
ture of the water gets down it takes a large amount of fire and 
a long time to get it hot again. For that particular kind of 
business where it is not convenient to make fires except at long 
intervals the large pipe seems to have a special advantage. 

Secretary Mackay: Mr. President, I have had experience with ° 
four-inch cast iron pipe largely, and also some experience with 
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the smaller pipes. In fact, I have had such good success from 
smaller pipes that I have been an advocate of their use, and I 
think, while Professor Carpenter’s statement is correct, that 
they may have had this trouble there, I have found that it was 
due more to the depth of the fire box and the capacity of the 
boiler rather than any defect in the system; that in heating 
buildings where the temperature gets down to 40 degrees be- 
low zero they had better results with two-inch wrought iron 
pipe than they had ever been able to obtain with the best green- 
house boilers and four-inch cast iron pipes, and I think it is 
altogether a matter of capacity of the boiler. With sufficient 
radiating surface in your house, sufficient depth of fire box to 
hold sufficient fuel to last for twelve hours, the house can main- 
tain a uniform temperature of 60 degrees, with an outside tem- 
perature of 40 derees below zero. So I do not think it is the 
fault of the size of the pipe, but it is the fault of the system or 
boiler. 

Professor Carpenter: I can see very clearly, and I think we 
all can, how the conditions Mr. Mackay mentioned might be 
favorable. If we had a very large boiler the results might pos- 
sibly be just the same as though we had a small boiler and 
large amount of pipe. To my mind the point is simply this— 
that for this particular purpose we want a large body of water, 
and I do not see why it should make any very great difference 
whether it is in the boiler or in the pipes. 

Mr. J. B. Bernhard: I would like to ask Professor Carpenter 
if there would not be more advantage in having a large boiler 
and small pipe than to have large pipe and a small boiler, for 
the reason that we want to keep an even temperature in the 
houses? Sometimes the thermometer drops very rapid!y. They 
want to get a quick heat. I have been told by greenhouse men 
that through the day, when the sun is shining brightly, they 
want very little fire, but sometimes, when it gets towards night, 
the thermometer drops very rapidly and they want to heat up 
quickly, and that brought up the question that they preferred 
steam to hot water just for the reason that they could heat 
quickly. Would it not be more advantageous to have a big 
boiler with small pipes, so that they could get up the heat 
quickly? With the large pipes, as Professor Carpenter says, 
if the thermometer drops, it would take a long time to get 
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warm. So I think it would be better to have a large boiler and 
small pipes. 

Professor Carpenter: I think the point raised by the last 
speaker is a very fair one; it is a fair inference that it might be 
an advantage, under a good many conditions, to have a heating 
system aranged in that way. I know in one of our greenhouses 
at the University we have the heating arranged practically on 
the plan suggested. Until very recently Professor L. H. Bailey 
has thought that was the proper method for heating a model 
greenhouse. But lately, as I have already mentioned, he seems 
in favor of the old way, with large cast iron pipe, and I merely 
gave you his statement regarding some recent experiences, 
without any indorsement of my own. 

Mr. Bernhard: Is not this a case where he has got too small 
a boiler on a small pipe? 

Professor Carpenter: No. The boiler is of ample size. He 
has never had any particular trouble with that. It is a steam 
heating system, you understand—the greenhouse is heated 
with steam, not with hot water. 

Mr. Harvey: I have noticed out our way, that is around in 
Michigan, that most of the largest greenhouse owners have 
entirely dispensed with their hot water plants and are using 
steam. I have in mind now a plant that I have got consider- 
able to do with. There are six greenhouses, one hundred feet 
long to the front and six to the rear, with a large central house, 
about one hundred and forty feet by fifty feet wide. The boiler 
room is under the whole of the house. It is excavated, with 
good solid brick walls underneath, twelve feet below the floor, 
all the floors being on a level, and we have two boilers fifty-four 
inches in diameter, sixteen feet long, and one is sufficient to do 
the work, and I adopted the plan of taking one large main 
down through the center house each way and running the cross 
main at the further end and supplying the coil at the further 
end with steam and letting the water of condensation run back 
to the boiler room. The point that I wish to make is that the 
greenhouse men say that even in winter, when the sun is shin- 
ing very brightly, they do not need any artificial heat at all. 
That is true, and if hot water was used the cooling of that would 
mean a great loss or waste of heat. Whereas the moment the 
sun gets down far enough to lose its heat in the greenhouse, 
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then by turning on the steam instantly they can keep up their 
temperature, and they find with less coal. Half of these houses 
had been heated before with hot water, and then this new sys- 
tem was put in, and the difference is very great. I have found 
by other experiences that steam is more economical for a large 
plant. On a small plant I believe still that hot water would 
be more economical. But if you have to carry the heat from 
the boiler any very large distance I believe it could be carried 
much more cheaply in the form of steam than it could be in that 
of hot water. 

Secretary Mackay: I understand the topic to refer to whether 
we should use four-inch cast iron or smaller wrought iron pip- 
ing in heating greenhouses by hot water. It was not a com- 
parison between hot water and steam, as I understood it. In 
connection with the size of the boiler I have not found it was 
necessary to put in a boiler of abnormal size in order to secure 
results with small pipes. In fact, I stated a case here in a paper 
two or three years ago where two houses exactly alike, sixteen 
feet by one hundred, were heated with two different boilers. 
One was purely a greenhouse boiler, with four-inch cast iron 
pipes; the other was another make of hot water boiler, with 
four-inch cast iron pipes and with the interior so reduced by the 
insertion of a two by two-inch oak strip in the center of them 
as to reduce the body of water one-half, and the results were 
18 per cent. in favor of the boiler with the reduced body of 
water as against the greenhouse boiler and four-inch cast iron 
pipes. Both grates were exactly the same, four square feet of 
grate area, and both had eight hundred square feet of surface 
on them, but one had four-inch pipe and the other had four-inch 
pipe reduced to two-inch pipe or a little larger—probably two 
and a half. Mr. Harvey touches on steam for the same purpose. 
It is true also in this connection that some of the largest green- 
house men went from what I consider a poor type of hot water 
boiler, with a single boiler for every house, to one large steam 
boiler for supplying sixteen houses, but since modern hot water 
boilers have come out of sufficient capacity they have gone 
back to the hot water type as being more satisfactory. I had 
a large case some nine years ago in Long Island City, where 
there were ten houses, sixteen by one hundred feet. The owner 
had me design a heating plant for it, but he insisted that he 
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wanted steam. I said: “ You do not want it.” He said: “Ido. I 
have seen some elegant working 2pparatus in Philadelphia, and 
that is what I want—steam, and one and a quarter inch pipe.” 
He got it. Three years after he took out the apparatus, used 
the same boilers, changed it over to hot water with two-inch 
pipes. He has secured a more uniform temperature and a 
smaller consumption of fuel; the amount I don’t know, but he 
talked something about 25 per cent. less fuel. The only differ- 
ence between these and Mr. Harvey’s house is that these were 
ten on one side of the pit and none on the other. The two state- 
ments do not agree at all as to the economy of fuel. The trouble 
with greenhouse heating is that in the daytime, as Mr. Bernard 
has said, they do not require any fires, they bank the fires in the 
daytime and run them at night, and with a four-inch pipe it 
holds such a body of heat that it is necessary in order to obtain 
uniform temperature to open and close the ventilators, whereas 
with a small pipe they can, by closing the damper reduce the 
heat without the necessity of opening up the ventilators. 
Captain Reck: There is one thing that should be considered, 
and that is humidity. There is an objection to dropping water 
down on the plants. There is a great difficulty about that. In 
Europe the glasses are made double and they take a circulation 
of air between the two glasses. Then we have in many instances 
pipes close under the roof. I have seen that you do the same 
thing. Now the pipes that are placed under the roofs in green- 
houses are not cast iron pipes; they would take two much light 
from the plants, and they would be too heavy, so it is necessary 
to have smaller pipes there. In many instances in Europe they 
use cast iron pipes in the same buildings where they use small 
pipes under the roofs. But I do not see any necessity for this. 
I endorse the views of Mr. Mackay, that it is possible to get 
the result as well with small two-inch pipes in the lower part of 
the houses as in the higher part. As to the capacity of the 
boiler, it is not the contents of water in the boiler, but it is the 
fuel capacity. If you have a boiler of large fuel capacity and 
where the grate is such that it will not be clogged up, then it is 
quite certain you will have the same fire in the morning as when 
you left it in the evening. In such cases it is possible to have the 
pipes as hot in the morning as in the evening. Then I cannot 
see any objection to having the small pipes in the lower parts. 
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If you have sudden drops in temperature, as you have in these 
days, it is much quicker to get the temperature up to what it 
should be if you have the small pipes. 

Mr. Barron: I have not had any recent experience in green- 
house heating. About twenty years ago I was engineer for a 
concern that made a specialty of it. But my views coincide 
with Mr. Mackay’s. I rather think that a small pipe on the 
whole is the most satisfactory, although I have no doubt Pro- 
fessor Bailey’s experience, as Professor Carpenter relates it, 
is all right. In a fair experiment, assuming an ideal case and 
taking equal square feet of heating surface, with a two-inch 
pipe and a four-inch pipe, I think on the whole the two-inch pipe 
will prove the most satisfactory to the greenhouse owner. And 
in relation to steam and hot water, I believe that hot water to- 
day, from what little I know of the subject, is on the whole 
more satisfactory than low pressure steam for ordinary green- 
house work. 

Professor Carpenter: Mr. President, if you will allow me to 
speak again on the subject, we have had considerable experi- 
ence in greenhouse heating at Cornell University and have 
made some experiments. The greenhouse for the Horticultural 
Department was started on a small scale, I think about two 
hundred feet long by thirty or forty feet wide, and was heated 
at first with hot water, using the small pipe system. That sys- 
tem was quite satisfactory until it was necessary to enlarge the 
house, when it proved inadequate and difficult to enlarge satis- 
factorily. The plant was enlarged to some eight or ten rooms— 
a number of them very large—and for the enlarged house steam 
presented many apparent advantages. In order to decide the 
matter and determine the relative economy of steam or hot 
water, the house was divided into two parts, one part heated by 
hot water, the other part heated by steam. The parts were not 
very similar; the experiment was, however, as fair as possible, 
and Professor Bailey kept very careful track of the fuel used. 
I had previously tested two greenhouses, one of which was 
heated with hot water and one with steam (see Vol. XII, “ Trans- 
actions American Society Mechanical Engineers ”’), and in that 
particular case the hot water heating came out very much bet- 
ter, but in our Cornell test the results were reversed. The 
steam heated house came out the best; the saving was 15 or 20 
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per cent. I think it was due to the peculiar conditions, one of 
which was due to the fact that in the large plant circulation was 
more difficult to maintain with hot water, especially as the plant 
was piped. Taking the whole year through, steam gave bet- 
ter economy and more uniform temperature than the hot water. 
After that experiment a large steam boiler was installed and 
connected to the whole plant, and it has been heated with steam 
ever since. 


TOPIC NO. 8. 


‘* Has the need been demonstrated of some method of ventilation in connection 
with accepted systems of heating?” 


DISCUSSION. 


Mr. Cary: The topic, ‘‘ Has the need been demonstrated of 
some method of ventilation in connection with accepted systems 
of heating?” is not quite clear to me. I do not understand 
whether this question means, has it been demonstrated experi- 
mentally, or whether we have found that it has been needed by 
our general experience. In answer to the latter way of looking 
at it, | would say this: Any system of heating is not perfect 
without some system of ventilation. I recently moved into an 
apartment in New York where there are large windows and a 
very poor system of ventilating, and I found that this practice, 
on cold days, of heating the air in the room and people breath- 
ing in it, and heating that air over and over again, was not 
good and it was not healthy. You would get up in the morn- 
ing with a headache. I placed a window screen under the 
window, and did that in several rooms, and I found good fresh 
air coming into the room all the time, and that there was a 
much healthier atmosphere. To heat a room or building with- 
out ventilation is wrong; there is no doubt about that. And 
I have found during my experience several laundry plants where 
that thing has been demonstrated also. I remember the case of 
a plant in the upper part of the city in which the contractor 
placed a lot of heating pipes around the side of the room, a 
small room, and made everything there as tight as a cork in a 
bottle, and they complained that it took half a day to dry 
clothes. I studied it over, and then simply put a ventilator in 
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the upper part of the drying room, and then they dried their 
clothes very quickly. 

We introduced a method of ventilation by which we 
bring in the air from another place by indirect ventilation. 
The indirect pipes are in the basement, or somewhere under 
the room. Of course there is ventilation there, and there is 
nothing much nicer than such a system, if the whole thing does 
not freeze. But if you can get plenty of good air in the room, 
that is a very desirable method of heating, if you could only do 
away with that undesirable feature. But here we are con- 
sidering the putting in of our heating pipe right in the room, 
and shutting it up, with no provision for the fresh air to come 
in. That is radically wrong. 

Mr. Joslin: I think the question No. 8 can very properly be 
answered “ Yes.” Going back only a few years, when we had 
seven, eight or nine story buildings, it was very seldom that 
you found the first story, when occupied by a bank or trust 
company, ventilated as well as heated, but I think it would be 
very hard now to find a building anywhere from five or six 
to twenty stories high, where the first floors are occupied by a 
bank or trust company, or by any concern where there are a 
large number of clerks employed, or in offices of factories, 
where they do not use ventilation as well as heating. Several 
cases have been brought to my attention where there are offices 
and banks on the first floor, heated and ventilated, while the 
rest of the building would be heated without any means of 
having ventilation. But sometimes the second floors are both 
heated and ventilated where years ago they were merely heated. 
I think the need has been demonstrated, or they would not have 
done this. 

Mr. Frank K. Chew: All the remarks so far have come from 
men who have spoken in reference to the larger buildings, but 
we have here quite a number of men who have spent most of 
their time in furnace work, and also in installing small steam 
and hot water plants for heating residences. It seems to me 
that while the big buildings need attention the homes of the 
people need it most. A few years ago when a man talked of 
ventilation in connection with the plans for a small house he 
was looked on almost as a robber. This question, I think, was 
presented here with the idea of getting some information with 
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refererice to the homes more particularly. A direct plant will 
work first rate, with ventilation or not, but in indirect heating, 
steam, hot water, or hot air, you have to get something out to 
get something else in. That was not as thoroughly recognized 
a few years ago as it has been lately. Many of the architects 
in the better classes of buildings make provision for an open 
fireplace somewhere, whether it has fire in it or not. The fact 
that the chimney is in the interior of the building, and has a 
sufficiently high temperature to induce some outward current 
and enable the outside air to come in, creates ventilation. Now 
has there been any change that can be detected in different 
sections of the country indicating a desire on the part of the 
people for better ventilation in the better classes of houses, and 
is there any other method than that of the fireplace resorted to? 
I think the question as I present it can be answered by a num- 
ber of gentlemen here, and I think the information will be de- 
sirable. 

Mr. John B. Bernhard: In a case which I had a number of 
years ago, where there was a hot air furnace, an old English- 
man wanted his house tight. He had double windows, and 
every window and all the doors were battened up, except one 
side door. He wanted a hot air furnace put in, and he wanted 
all the cold air taken out of doors, but he didn’t want any venti- 
lation. I told him it was impossible to heat his house that way. 
After three or four days’ controversy I finally took the contract, 
with the understanding that if it didn’t work his way I could 
have my way. We put in a good big furnace and started it 
going, and in about three days after the furnace had been put 
in he rushed to the office and said he was freezmg at the house. 
He said that the house was cold, but that the hot air was com- 
ing out of the cold air ducts, that it melted the snow outside. 
In fact, his house was so tight that it produced a pressure high 
enough to force the hot air back the other way, and he could 
not heat his house unless he opened one of the windows. I 
demonstrated to him that if he would open one of the windows 
he could heat his house thoroughly, but he didn’t want it that 
way, and we cut a register in the floor and attached it to the 
cold air, and in twenty minutes from the time the hole was cut 
in the floor, without any change in the fire in the furnace, the 
thermometer went up fifteen degrees. 
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Mr. Joslin: Does the gentleman consider that ventilation? 

Mr. Bernhard: No, but it shows that you could not heat a 
house without circulation. 

Mr. E. E. Berry: It seems to me there is a lot of difference 
between circulation and ventilation, though many people seem 
to think that circulation is ventilation, especially the public. I 
had a case recently in the northern part of the State, where a 
school committee wrote to us and said that they had a primary 
schoolroom which was nicely heated, but that it was not very 
well ventilated. It contained about nine or ten thousand cubic 
feet of air space, and they had a ventilating pipe three by ten 
inches, and wondered if it was large enough. And I think the 
case of the laundry that has been mentioned demonstrates 
clearly the fact that circulation does not change the air in the 
room. I had a case also in Niagara Falls a short time ago. 
There they use electric power a great deal. There was a firm 
manufacturing woodwork for interior finishing, and their dry 
kiln was heated by a warm air furnace. They had no exhaust 
steam which they could use, and for a number of years they 
had been unable to get the kiln to dry at all; the lumber didn’t 
get dry. If the plant had been placed by a man familiar with 
steam heat drying kilns, he would have supplied a ventilator 
shaft. Simply passing the air through a room and sucking up 
the moisture does not dispose of it. 

Mr. C. M. Lyman: As to the practice in the northern part of 
New York and in Vermont, I have noticed that the people there 
are more anxious to save fuel than to have an abundance of ven- 
tilation. But there is one phase of this subject that has hardly 
been touched upon. Take an ordinary house having from eight 
to ten or twelve rooms, occupied by a family of only four or 
five persons and provided with one fireplace, and without double 
doors, and everything all battened up, with the amount of 
circulation which will take place simply through the cracks and 
around the windows, I seriously doubt whether such a house 
would be looked upon as well ventilated. Yet in the northern 
sections of the country, with air inside at a temperature of 70 
degrees, and the air outside down to from zero to 40 below, 
there really would be circulation enough through cracks and 
walls to supply plenty of ventilation for the average home, I 
think. 
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Mr. Cary: As to the matter of ventilating homes, I have 
looked into this subject considerably. Having the trouble in 
this apartment that I have spoken of, the first thing I thought 
of as about the only thing to be done, was window ventilation. 
I know that the air in the rooms where they have these win- 
dow ventilators is very much better than it was before, and in 
fact is very satisfactory. 

(The speaker illustrated his remarks by means of a sketch on 
the blackboard.) . 

I have tried to illustrate here in a very crude way the lower 
and upper sash of a window. The lower sash of the window 
was raised, and this board placed underneath, which fills the 
entire space, carrying the ventilating apparatus. The lower 
sash is raised higher than the bottom of the top sash, and is 
closed at this point by a strip of rubber about one-quarter of 
an inch thick, which makes a joint which is tight enough. In 
this lower board an opening is cut through from the outside of 
the window into the room. In the room is an upturned end or 
spout, the air coming into the room in this way. The air, of 
course, must be blown into the outside of this opening, and in 
order to secure a positive blast of air, there is placed a very in- 
genious little triangular strip, which swings on a pivot at the 
central point, and as the wind blows in this direction, it will blow 
in and open this and the wind will blow into the room. I have 
experimented with tobacco smoke and found that sometimes 
the wind would close this little slat on the outside, and the wind 
would pass through the box in which this slat is enclosed, and 
would draw the tobacco smoke out, showing that at times 
the wind was blowing into the room, and at other times it 
was being drawn out of the room. It was a very simple de- 
vice, and it has proved very effective in my case; and I think 
we will have to resort in a good many private houses, where 
they cannot put in expensive ventilating apparatus, to some 
form of window ventilation. Probably the simplest form of 
window ventilation is to take simply a board and place it under 
the lower sash, raise the sash, then shut it down, and leave a 
small opening between the upper and the lower sash, and the 
air will come into the room through this opening here without 
causing a draft. Ordinarily, if you have any curtains, the cur- 
tains will flap very badly, but with this device it throws the air 
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out into the room and there is no trouble with the curtain. It 
has proved very satisfactory, and I have got very good results. 

Mr. Barron: I would like to say a word more. In a work 
published in England twenty years ago this subject was gone 
into very fully, and it seems to be forgotten by everybody that 
all we know is simply that there is a certain throat area of the 
occupants of a room and a corresponding flue area in the wall 
that will give sufficient ventilation to sustain life, and the heat 
of the body will create a current as long as there is an inlet for 
the air corresponding to the egress. But the position taken 
by architects is that they cannot provide space in the wall for 
ventilating flues. You tell them that if the room is to be occu- 
pied by one person they can have a small flue, and that the flue 
must be larger if it is to be occupied by more persons. But 
they say they cannot provide that flue area in the building, 
but, as a matter of fact, if we were fully civilized, no man would 
attempt to build a structure of any kind in which he would not 
provide an outlet for air of sufficient area for the number 
of people who were going to occupy the place. There should 
be an area sufficient for the air exuded by the lungs to go out 
of that space which is going to be occupied. If in the Black 
Hole of Calcutta there had been a ventilating area correspond- 
ing to the area of all the throats of the people confined in that 
Black Hole, there would have been no deaths there. The heat 
from their bodies would have produced a current enough to 
have produced the proper ventilation. But that is an elemen- 
tary fact that you cannot get into the minds of the mass of 
architects and the mass of laymen. You cannot get it into 
their heads that every building should have a flue in the wall 
corresponding to each room of the building. The New York 
Building Laws compel builders to put in windows. But in addi- 
tion to that it should be provided that when the window is 
closed there should be an opening going to the roof of the 
building to carry off the air exuded from the lungs of the occu- 
pants. 

Mr. Chew: It has come under my notice at different times 
that the utilization of the heat in smoke pipes has been resorted 
to for inducing exhaust currents from rooms in small houses, 
not the larger ones. It is only a question of dollars and cents ap- 
parently. But unless the people themselves ask the man who 
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installs the plant about this matter, he is not likely to make 
himself additional trouble by telling them about it. There are 
in this section of the country many houses where small pipes, 
not connected with the smoke flue, carry air that sometimes 
passes over the top of a hot air furnace, sometimes over the 
top of a steam or hot water heater, and the air that comes 
to this point is heated sufficiently to carry it over to and up the 
vent flue. These little conductor pipes, about three or four 
inches in diameter, lead from all sides of the building for venti- 
lation purposes. Here and there some fellow has had the cour- 
age to bring it to the attention of a customer. And this ques- 
tion as here propounded is, Has the time arrived? Has the 
need been demonstrated? Well, of course, that is like all other 
topics, is to bring out discussion. You may answer, yes, or 
you may say emphatically, no, the people are not ready for it. 
There are few architects or heat contractors doing business in 
New York who can say to a customer, “ You want your house 
ventilated.”” The majority of the houses are built for people 
who have not asked for ventilation. 

Mr. Cary: The matter Mr. Chew brought up reminds me of . 
an experience I had in the city. <A friend living in the upper 
part of New York had a bathroom built on the top of an ex- 
tension on a level with the second story of his house. The 
plumbing connections were not right and the result was that 
there was a good deal of backing of foul water and foul odors 
in that room, and it gave him a good deal of trouble. They 
had no connections for heating. ‘They put in one of these 
small gas heaters or radiators in the room, and had a good 
deal of trouble heating it. Finally they made up their minds 
they did not want to imperil the lives of their family by using 
that bathroom and they closed it. I looked at it and overcame 
the difficulty very easily by running a pipe like a stovepipe 
above the roof, and I covered it with a non-conducting cover- 
ing. In the base of that smokestack I put a gas burner which 
was sufficient to heat the air in that little chimney and create 
a current. Then they thought, “ We have had trouble with 
heating this room before, we could not heat it before, and you 
have punched this hole into the outside air, and we shall have 
more trouble still.” They were surprised to find that they 
could heat the room quicker. The troublesome odors dis- 
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appeared, and the air was in circulation all the time, and the 
air heated near the heater was carried out through the room 
and to the opposite side and discharged, and the whole trouble 
was done away with. There are a number of simple devices 
of that kind that can be used. But the trouble is that in many 
cases they do not seem to understand that it is necessary to 
establish a flow of air. They want some kind of aspirator that 
will draw it up, whereas that can be established by putting a 
set of pipes in a flue and connecting small pipes with it, or by 
placing a gas burner at the foot of the stack. 

Captain Andrus B. Reck: If you will take my English as it 
is I will tell you a little about how the thing is done in Den- 
mark. We have assistance from doctors in Denmark. The 
doctors are going into all the new buildings, and very often 
they find that the air is very bad. You will understand that 
when people build houses, not for themselves, but to sell to 
others, they are interested in making things as cheap as possi- 
ble, and I don’t think we can interest that kind of people in 
making ventilation, if they are not directed to do so. But the 
doctors in Copenhagen very often write in journals about bad 
ventilation in the new buildings, and the result has been that 
there is now a new construction for buildings under considera- 
tion in our country, and in each new house that is to be built 
there must be such ventilating flues that there shall be an out- 
let for bad air from every room in the house. We have seen 
that in most cases it gives no good results if you take the air 
directly from the outside,, because people stop the openings; 
they close the openings that give them drafts in the rooms; so 
there must be a device to introduce the air that is not open to 
that objection. My opinion is that if you ventilate the halls 
in a house very well, then you have an easy means to get air 
introduced in the rooms, when you have ventilators to take the 
air out of the rooms. If, as in England and in your country, 
there is a chimney, that is the best opening you can have, only 
I think there must be always an opening at the ceiling. I recol- 
lect that in my own house somebody left a lamp burning in the 
hall too high in the evening, and during the night the black 
that comes from such a lamp went into all the rooms in the 
whole house. We did not find a room where there was no black, 
and the doors were closed throughout. That shows that even 
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if you cannot see openings very much air comes from the hall 
into all the rooms, if you only have suction from the rooms— 
at least in Copenhagen. In Copenhagen, in the upper apart- 
ments of the building, when you have a staircase, and no venti- 
lation of that staircase, the bad air that comes from the hall goes 
into the upper floors. I think there should be some directions 
given that there should be air introduced in the halls and stair- 
cases of a private residence. I am not speaking of schools and 
hospitals and public buildings. Everybody knows that there 
should be ventilation there. But in private buildings, I can say 
that the experience of Denmark comes to this: If we ventilate 
the halls and introduce a good deal of fresh air into the halls, 
there is always air passing through, and if you have openings 
into all the rooms, I think you will find that no home will be 
without ventilation; and you need not fear that people will go 
and stop those openings from the outside. 

Mr. A. E. Kenrick: I would like to ask Mr. Chew four ques- 
tions: 

First. Would you recommend using the smokestack of the 
hot air furnace for heating the aspirator shaft? 

Second. Is that an economical way of heating the aspirator 
shaft ? 

Third. What would be the effect on a well-regulated furnace 
of using the smoke pipe for heating the aspirator shaft? 

Fourth. Should not, in every well-constructed and well-regu- 
lated furnace, the smoke draft be perfectly cold when the fire 
is sufficiently kindled? 

Mr. Blackmore: This is a very interesting discussion, and yet 
it seems to me rather strange in the tenth year of this organi- 
zation that such a question need be asked. The very fact that 
want of ventilation was a great evil brought about the organiza- 
tion of this Society. The mere fact that we have found it neces- 
sary to ventilate our schools and public buildings points very 
strongly towards the fact that ventilation is necessary. If 
necessary on a large scale, it is necessary on a small scale. 
Again, if you have paid any attention to the medical journals 
recently, you will have found that fresh air, outside, open air 
exercise, is getting to be regarded as the most beneficial method 
of curing consumption and a great many other diseases. Why 
is this? Is it not due to the recognition of the difference in the 
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air between the outside and the inside of the building? These 
things we read about in the papers, but they are passed over 
without proper thought; whereas, if we sit down to think a few 
minutes, we should find that ventilation makes the difference. 
Mr. Barron, with his usual happy facility of expression, has 
coined a phrase “ throat capacity.” That is a very good phrase. 
The only trouble is that it is a variable quantity. Some throats 
have a great deal more capacity than others, especially among 
the manufacturing fraternity. But that leads to a point that I 
wanted to bring up, and that is, that the difference in the throat 
capacity makes it necessary to adopt some standard for venti- 
lating. We have adopted a standard for schools and public 
buildings, and it seems to me it would not be a bad idea to 
turn to our Committee on Standards to work out that prob- 
lem. I know that data on this subject would be invaluable to 
architects. Mr. Barron says that architects object to the size 
of the flues. They do, but there is no doubt that the architect 
could be educated up to the necessity of proper provisions 
for any standard that our Society would recommend. It 
is a function of this Society to devise a standard that could 
be adopted for the house and give reasons why the standard 
is necessary. While our friends the hot air men can no doubt 
tell us a great many ways of getting rid of foul air, we need not 
touch upon that point. We as engineers should ascertain what 
is necessary to produce good results. Ideal results we cannot 
hope to get at present; later in the century we may. But good 
results can be had, and they can be had within reasonable limits, 
and if those were defined the architectural fraternity would take 
them up. 

Mr. Chew: I should be glad to second the motion if Mr. 
Blackmore would make his suggestion in the form of a motion, 
to refer that to the Committee on Standards. In the mean- 
time I think I can give a little information to Mr. Kenrick. In 
the first place, the one reason possibly why some of these sys- 
tems which have come under my notice have not been pushed 
is because of the effect that they have had. The effect of cool- 
ing the smoke is in the experience of almost everybody. There 
are drums and smoke pipes all through the country. They 
utilize the heat there. If you can utilize the heat from the 
smoke of an ordinary kitchen stove, that is all the heat you 
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require to introduce quite a bit of ventilation, because I don’t 
think it is necessary to have great ventilating flues. I have 
had the good fortune to see residences where a little flue con- 
nected with three-inch pipe would take out air enough all the 
time to induce a good inflow from hot air furnace pipes that 
might otherwise hang fire a little. I know of one case where a 
man used the smoke pipe from the steam boiler for the same 
purpose. He enveloped his pipe in a long cylinder and brought 
the little exhaust pipes from a dozen different rooms to that 
cylinder, and connected it with a flue along the smoke flue. As 
to the other question, I will say that I visited a friend once 
who led me to the smoke pipe and said, “ Put your hands on 
the smoke pipe.” I did so. He said: “ This is the only ap- 
paratus in this neighborhood where you can put your hand 
on the smoke pipe.” The check draft was wide open and the 
smoke pipe was cold. And the smoke pipe can be used by 
means of the check draft to carry off air for ventilation if it is 
only connected properly. A man in Camden, New Jersey, has 
an apparatus down in the basement below his office which was 
about fifteen or eighteen feet square, and he exhausted air for 
ventilation by means of the check draft of his furnace. He 
had wire connections made with levers attached. When he 
wanted to ventilate more he pulled his levers one way. If he 
wanted less ventilation he turned them the other way. It did 
not kill the operation of this apparatus to utilize the check 
drafts for ventilation, but it is only here and there that you see 
it done. People are not sufficiently interested in the subject. 
The man who is selling a furnace or a hot water boiler has 
trouble enough, and he is not hunting up the job of putting 
fresh air into the house. 

Mr. Bernhard: I think some years ago a system was patented 
in which a register was placed in a hall or living room on the 
first floor, and a pipe conducted down which operated on the 
check draft in the furnace. By opening this register you check 
your furnace, just as you would check a furnace now by open- 
ing the check draft in the cellar, but by exhausting the air from 
the living room you introduced a system of ventilation. 
Whether the patent has expired or not I am not sure. But it 
seems to me that it is open to the objection that there is always 
the liability of a back draft, and at times there would be danger 
13 
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in such a contrivance as that of gas coming into the rooms. 

Mr. Chew: You are pretty sure of your gas anyhow. 

Mr. Cary: I have a friend in this city who is a mechanical 
engineer, who has retired from business. He built a house 
on Seventy-fourth Street, and he had plenty of time to give 
ample thought to all the requirements for designing the house 
properly. In designing the house, instead of taking up every 
square foot of surface for living rooms or other conveniences, 
he left a shaft from the basement to the roof and placed a sky- 
light over that. He brought the smokestack from his furnace— 
he has a steam boiler—up through this central shaft located in 
the center of the house. All his steam pipes and risers came up 
through this central shaft, so that there was always plenty of 
warm air collected in this shaft. There was always a rising 
current of air. This was so located in the center of the house 
that ventilators opened into it from each floor, and he took a 
great deal of pride in blowing tobacco smoke there and show- 
ing how it would ascend. From the rooms at both the street 
end and the rear end of the house the air is always passing 
towards this central shaft, and he has established ventilation 
in a very simple way. It simply amounts to giving up a certain 
part of the floor space all through the house vertically, and put- 
ting in a shaft, and thus you get a very good system of ventila- 
tion. His house is certainly a well-ventilated house, and it 
would be pretty hard to improve on that for a private house. 
That suggestion might be adopted by others. As to the matter 
of cooling the furnace gases ascending in the chimney, that is 
done when you want to check your fire. You can open or close 
your check draft and regulate your fire in that way. The regu- 
lation is simply due to cooling the column of air in this chim- 
ney. As you cool your column of air you increase its density, 
and you decrease the rapidity of its flow. Now that must not 
be checked so much, it must not be so tied up to other sys- 
tems, as to interfere with the perfect working of your furnace. 
Sometimes you want your check draft closed in very cold 
weather. Then, if your house is entirely closed and your win- 
dows and doors are closed, and you are getting no drafts, you 
are having no foul air from your rooms and throughout your 
house drawn up into the chimney and sent up in this way, and 
that is just the time when you need it most. To interfere with 
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that check draft by tying it up to any other system is some- 
what dangerous. The whole combustion in your furnace de- 
pends upon the rapidity of the flow of the gases, the hot air 
and gases, as they pass up. That must not be interfered with, 
if you want to get good combustion. 

Mr. Cary: Those heat units in your coal you cannot develop 
unless you get enough air through your coal in order to burn 
it thoroughly. With our coal partially burned we may get a 
furnace efficiency or 30 or 40 per cent., whereas we should get 
a furnace efficiency of nearly 80 or go per cent. if the coal 
were thoroughly burned. You must supply an ample amount 
of air through the furnace to get an efficient furnace, and that 
means small coal consumption for the amount of work done. 

Mr. Hosford: I think we ought to recognize in the fact that so 
many houses are heated by indirect methods that we are getting 
ventilation. We recognize, as some member has said, that you 
cannot put three quarts into a two-quart bottle, and all the air 
that comes through your indirect method, whether over a fur- 
nace or over a stack of indirect radiators, cannot come into a 
room unless it replaces an equal amount of air that is with- 
drawn; and there are hundreds and thousands of cottages be- 
ing heated by furnaces successfully where the air is taken en- 
tirely from the outside. And that air is removed in some myste- 
rious way from the house. It is a question sometimes where it 
goes out, but we know that it goes out, and we know that a suffi- 
cient quantity comes in to keep the house at 70 degrees. I 
think that is ventilating that house. I am not looking for ideal 
conditions, but we are getting the most practical results. I 
had an experience two or three years ago with a large private 
house of forty or fifty rooms. They insisted strenuously that 
all the rooms should be heated by indirect hot water, and you 
know what that means. I found, on looking over the building, 
which was being remodeled, that it had provision for four large 
furnaces. I found that there were ten bathrooms in that house. 
most of them six by ten or eight by ten, none larger than ten 
by ten, and I made the proposition that I thought it would be 
impossible to heat those by the indirect method, and submitted 
plans for direct radiation for all those rooms. But that was 
turned down, and they insisted that I should do it by the in- 
direct method, and with fear and trembling I did that. There 
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were in the main rooms of the house, largely downstairs, but 
one or two upstairs, fireplaces. This system has been in use 
now for the third winter, and it is successfully heated, and I 
claim that the fact that the house is successfully heated implies 
that it is successfully ventilated, because no more air can come 
in than goes out. My own thought on the subject of an ordi- 
nary private house of eight or ten rooms is that in a house 
with one good, large fireplace downstairs and a good indirect 
radiator heating the hall that would supply all the air the 
family may require. It may not be capable of furnishing thirty 
or forty cubic feet of air for each person, but I think it is very 
good. 

A good deal has been said about introducing air through the 
windows. But I think that you, heating and ventilating en- 
gineers, who contemplate bringing in fresh air into a room in 
connection with some heating system are belittling your own 
profession. I think we ought to heat our air before we bring 
it into the room. The other way is a makeshift. Another 
trouble, I think, is that people think they must ventilate at 
the ceiling, but how often have they been defeated in churches? 
With a ventilator at the top in the ceiling, which will take the 
heat, you know how long it takes to heat the place. 

Mr. Kenrick: I would ask the gentleman if he ever experi- 
mented by means of an anemometer on one of these registers, 
and if he didn’t find two currents, one upward and one down- 
ward? 

Mr. Hosford: No. 

Mr. Cary: We get on dangerous ground if we take that po- 
sition. It is very true that with an indirect system the cold air 
coming in will displace the other air in the house. The air 
which is displaced, of course, finds its way through window 
cracks, door cracks, and there is, especially in a frame building, 
a great deal of infiltration pf air going on. We know that, be- 
cause the weather strip man’s business would not be quite so 
good if it were not so; and we are getting now to be well up in 
weather strip appliances, and we are putting more of them on, 
and we are losing that much ventilation. Another thing, win- 
dow jambs, door frames, and everything of that kind are being 
made much more perfectly than some time ago. Take a house 
some ten years old, and by the indirect system you get plenty 
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of ventilation. The fresh air coming in will force the other air 
out, but as the houses are being built better, and as we are pre- 
venting infiltration or outfiltration, if I may coin a word, with 
weather strips and other appliances of that kind, the demand for 
good ventilation is becoming mere and more imperative with 
the indirect system. 

Mr. Chew: Gentlemen, I am voicing a suggestion that comes 
to me through the President, but I will present it in my own 
way. One reason why hot air furnaces have been looked on as 
something of an evil is because to accomplish the desired results 
the air is heated so hot in many instances it is almost a blaze 
that comes out of the register. Now that is necessary to heat 
the building. Why? Because there is no provision for that 
air in that building to get out. And the question arises, How 
much does it cost to ventilate the house? The excessive burn- 
ing of fuel and the excessive high temperature at which it is 
necessary to have the air delivered, is due to the fact that there 
is no provision for the cooled air to get out. One day, when 
the thermometer was below zero in the cold air supply duct to 
the plant in a Philadelphia office, water was boiled in a new tin 
cup that held about a pint, with nothing but a sheet of paper 
over it, on a register twelve feet from the furnace. If you talk 
to a man about installing a ventilating plant in his house he 
says no, but he will burn an excessive amount of coal year 
in and year out to heat his house, and yet he does not know 
that he is paying for ventilation, and paying rather liberally 
for it, without getting it. The small cost of a ventilaing sys- 
tem would soon be paid for by the coal saved. 

Mr. Bernhard: I have known a case very recently where one 
contractor uses an electric fan to aid ventilation or to aid the 
movement of the air in the house. That is in Detroit. It is his 
custom there, in the cold air duct, which generally comes from 
out of doors in that city, or in the ventilating shaft, to put a 
common electric fan twelve or fifteen inches in diameter; and 
that is wired to a push button in the hall, or some first floor 
room; and at any time in the day, when the occupants feel 
that the air is not circulating rapidly enough, by pressing that 
button they get an increase in the amount of air coming 
through the heater. I believe that if this Society would adopt 
some standard, however low, for ventilation, the contractors 
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would go to the architects and say: “We want some ventila ion. 
This is the standard. Give us half of this, or something.” And 
they would do so. 

Mr. Cary: There are different methods for ventilating and 
the Committee on Standards would have a pretty difficult prop- 
osition to deal with in order to establish a standard method of 
ventilating houses. A system which would apply to one class 
of houses would not apply to another class. I would suggest 
that rather than attempt to establish a standard they should 
collect data on this subject of the various simple methods that 
have been in use, and offer them as various suggestions for 
ventilating houses. That might be offered as something which 
had been properly studied by this Society. And we could go 
before the public and say: “ Here are a number of different 
ways of accomplishing this result of ventilating houses and get- 
ting better air, and a more uniform and constant heat, and 
you can look them over. Some of them will probably apply 
to the proposition before you.” It seems to me that if such 
suggestions were offered it would be a good deal better than 
trying to establish some standard for the public. 

Captain Reck: We have had a great deal of experience with 
electrical fans in Denmark, and I think that at all times the use 
of electrical fans is better than using shafts, chimneys or steam 
pipes, mostly because we have the same ventilation in summer 
time, when we use the electrical fan, as in winter, and we need 
the ventilation.as much in summer as in winter. 

Mr. Kenrick: Mr. Chew said that he boiled water on a regis- 
ter. I think the great trouble with the hot air system is simply 
the lack of cold air supply. 

Mr. Chew: The register was within ten feet of the front door 
where the water was boiled. There was no trouble at all about 
holding a match over that and the thing taking fire. 


TOPIC NO. 9. 


‘* In making screwed joints is it better to use some compound or make them up 
iron to iron with no compound ?” 


DISCUSSION. 
Mr. Hugh J. Barron: The practice in New York, very largely, 
is to make joints iron to iron, not to use red lead or any of the 
various compounds that have been gotten up for the purpose. 
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But recently, on high pressure work, many engineers have 
found that compounds seem to have some advantage, and there 
are two or. three parties who are introducing compounds for 
that purpose, putting them up in packages and selling them and 
advocating their introduction. I think, therefore, it is a topic 
that will have to be discussed by those who are using anything 
of the kind. As far as my own practice goes, it is exceptional to 
use anything; we use metal to metal. But I know there are 
others whose practice is different. And very often you find a 
workman who is not satisfied unless he is using red lead or a 
mineral compound of some sort. I know that machinists and 
plumbers generally use red lead. In the old days of pipe fitting 
nobody would think of putting up pipe with joints without put- 
ting something on the joints. 

Mr. Cary: I quite agree with Mr. Barron that metal to metal 
joints are much preferable. But I have had more or less ex- 
perience with piping lately, and I find there is a lot of bad pip- 
ing on the market. It is almost impossible sometimes to make 
up joints without using some kind of “dope” as it is called. 
I don’t believe in it, and wherever I can find an opportunity 
to specify that the joints shall be metal to metal I do so, and I 
have a great deal of high pressure steam fitting work. The use 
of linseed oil, mixed into a thin paste with plumbago or graph- 
ite, I think makes a very good joint. I have had excellent results 
from it. Ifa joint has ever to be taken apart again, it can gen- 
erally be broken easily. It helps to fill up a little bit and makes 
it somewhat easier than putting it metal to metal; and in screw- 
ing the pipe up you have a little lubrication there, and you are 
able to set up your pipe more solidly than when no lubrication 
is used. A little oil should be used anyway, even if it is a metal 
to metal joint. Another reason for using compounds is to avoid 
a trouble which is also very common, that of bad thread work. 
But if we can specify and insist upon its being carried out, metal 
to metal work, using a little oil and a little plumbago, we know 
that will give us a good job. If some kind of compound has to 
be used to make a job that will pass inspection, the probabili- 
ties are that there is bad pipe cutting, bad threading, or bad 
material used in the pipe. 

Mr. Kenrick: That seems to be my difficulty. I have seen 
a great variation in fittings made by the same concern and 
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made in one lot of fittings. To-day you set your adjustable die 
so as to get a good, clean thread, and a good fit; to-morrow a 
fitting comes from the same concern, and you can almost run 
it right up by hand. There is a variation in their tools, and a 
great variation between the fittings, as well as in pipe coming 
from different manufacturers. 

Mr. C. M. Lyman: I would like to ask Mr. Cary if in making 
up a fitting with linseed oil it is not really a “dope”? If 
made with lard oil, or a simple lubricant, it would be different, 
but is not there a little of the nature of stickiness in the other, 
which helps to make the joint tight? In relation to the ques- 
tion of tapping fittings, I think a good many who have had ex- 
perience with radiators have found that often the bushings are 
tapped so carelessly that it is almost impossible to make up a 
tight joint. The taps that are used on the drills seem to run 
so hard at times that it is almost impossible, unless something 
is used, to make up a tight joint. 

Mr. Cary: Linseed oil in connection with graphite seems to 
be a little better than some other oils to mix up the graphite, 
and it seems to hold the graphite in position better than lard 
oil or other oil. I agree with the gentleman that linseed oil 
may be in the nature of a compound or “dope.” But, as re- 
gards the matter of tapping out the various fittings, I have had 
some experience in that line. The great trouble with most of 
the drill work, where the drilling is done by machinery, is that 
the tap is held rigidly in the holder. Where that is the case, if 
the holder runs out a little bit it is going to make a larger hole. 
I have overcome this trouble by allowing the spindle to run 
loosely and let the tap find its own center. But, when the tap 
is held rigidly in the spindle, you are going to ring out that hole 
larger, if there is any obstruction, and if everything does not run 
perfectly true. 

Mr. Andrew G. Paul: My experience a number of years ago, 
when I was in the valve business, was that we had to change 
entirely from the general standard on tapping a valve; and on 
some sizes, if I remember correctly, we had to taper three-quar- 
ters of an inch to the foot. If we did not do that, the pipe 
would bottom on the seat of the valve in some cases, and in 
other cases the pipe would not go into the valve at all. We had 
both kinds of complaints, and we were obliged to make the 
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taper in the valves so great that the pipe would go in but the 
end would not go down to the seat. That is the way we over- 
came the difficulty and were able to sell our valves. 

Mr. Kenrick: I think the greatest trouble in using compounds 
is the manner in which they are used. Instead of putting the 
compound on the inside, on the female end of the fitting, they 
put it on the male end, while on the female end it is allowed 
to roll along and accumulate material, more so with graphite 
than with red lead. 

Mr. Cary: Graphite should be put on with the consistency, 
say, of ordinary soft butter or like the sweet oil on a table, 
very thin, and painted on. The only trouble in putting com- 
pounds in the female side of the pipe fitting is that as you put 
the male in, it has a tendency to force the compound in front 
of it and roll it over in front of the pipe, so as to stop the open- 
ing of the pipe. You are apt to accumulate that material as 
you screw your pipe in, which is undesirable, of course. 

Mr. Barron: Before we pass this subject, I would like you, 
Mr.. President, to give us the practice of Cincinnati and the 
Middle West, as far as you are familiar with it, particularly in 
high pressure work. 

The President: We have used red lead. We have the old 
style of fitting, but we are very careful to place it on the thread 
instead of in the thread, where all of it will have to be pushed 
out. We find that in disconnecting some sort of lubricant 
should be used, otherwise our pipes become rusted in so that we 
cannot back them out. In flange work, such as ground flange 
work for high pressure work, we use a graphite with a little 
boiled linseed oil of the consistency of table oil. We place that 
on our flange, with the idea of allowing it to come out freely. 
We also paint our gaskets with graphite and oil for the same 
purpose in our flange work. In power plants we have a graph- 
ite oiling system, where the tank is placed at thirty or forty 
feet higher than the engine and the cylinder, and lubricant 
journal oils are pumped into the tank above, and then down 
through into the cups, and back again from the journals into 
a filter. We make those joints with black asphaltum. We 
take the black asphaltum and let it become like soft butter; we 
then place it on the thread and screw it into our pipe. Our ex- 
perience has been that red lead placed on the joints in an oiling 
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system will not hold the oil. They will leak. We discovered, 
through the suggestion of a Chicago steam fitter, one of the 
men that we had employed, that black asphaltum would meet 
the purpose, and we have used it ever since. We find that some 
sort of lubricant mixed with either graphite or red lead is 
necessary, first, because the fittings are not tapped right. A 
great many of the threads that we cut on this so-called semi- 
steel or semi-iron pipe, or soft steel pipe, strip—not exactly 
strip—but the threads are imperfectly placed in it. The pipe 
may look perfect on the face, but when you cut in with a new 
tool there will be little marks in through it. We have to pro- 
vide something in the way of red lead to make those joints 
tight. We follow along in that line, and we have no trouble, but 
we have to watch the steam fitter very closely. He has the 
greatest tendency to take a brush and run it around on the in- 
side of the fitting, and the foreman and superintendent, and 
every one who visits the job, including myself, have instruc- 
tions to always stop it, but the next day you catch him doing 
the very same thing again. 

Mr. Barron: Then I would like to hear from Mr. Joslin. 
He has had experience with pipes that ought to be very tight. 

Mr. Joslin: I have not had experience in pipe work for a 
great many years, and then only in running small pipes. We 
also used black asphaltum upon those. But I have listened to 
the discussion with interest, and I think the great trouble is on 
account of the steam fitters putting so much red lead or lubri- 
cants upon the threads. A very little is a great deal better than 
a great deal. When you screw pipe into a fitting, if you have a 
lot of lubricant on it, it forces it forward in the fitting, and 
eventually it lodges in some pocket and fills and clogs up the 
pipes. But there is one feature that has not been spoken of to- 
day. We have talked upon the question of screwing the pipes 
into the fittings, but nothing has been said about screwing them 
into the couplings. When you screw into fittings you screw 
into cast iron usually. In screwing into wrought iron it is 
somewhat different. A great many joints leak in the couplings 
as often as they do in the cast iron fittings themselves. 

Mr. Cary: Boiled linseed oil and graphite is a good thing to 
use in either wrought iron or cast iron. Hf there were only more 
specifications drawn and more people insisting upon joints be- 
ing made up without the use of red lead, or any of these other 
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compounds, with nothing more than oil or some very thin 
lubricant, that might be a means to the end that we all desire 
to reach. We are getting an awful lot of bad piping. Mr. 
Joslin, speaking of couplings, has reminded me of a good deal 
of trouble that we have had with a job lately, in which we have 
found a good many split couplings. They split or open as soon 
as you get your steam on. There should be something done to 
stop this bad pipe work. We should have pipes on which we 
can cut a good, clean thread, and if we can suppress the use of 
so much of this compound or “ dope” that we see them use, 
we may be able to get it. They may kick a little, those that are 
furnishing the pipe, but that may lead in the end to our getting 
better material. 

Mr. Kenrick: There is another great evil. There should be 
a standard, and a recognized standard, in regard to the length 
of the thread. Take a factory die, and you will find it cuts 
from one-eighth to one-quarter of an inch longer than the ordi- 
nary die, and that makes a great difference. I think the time 
has come when the old-fashioned solid die should be abandoned, 
and when everybody should use the adjustable die. I think 
there should be at least two, if not three, threads remaining out- 
side of the fitting after it becomes pactically tight. If you cut 
your threads and your threads go out of sight in the fitting, 
then the very next turn snap goes your fitting! 

Mr. Joslin: The nature of our business militates considerably 
against our getting a perfect joint, for one reason, and that is 
that if we could have the pipe and the fittings as they come 
from the manufacturers, and put in immediately at the time 
they arrive at the building, when the thread is fresh upon both, 
and they are not covered up with dirt, mortar, lime and so 
forth, I don’t think we would have to use anything but plain 
oil, just to lubricate the thread in going into the fitting. When 
the pipe is dumped outside of the building to-day it is covered 
with slush and mortar, and the fitting is the same way, and we 
have to use something in order for the thread to enter these 
fittings properly. Sometimes a pipe falls down and jams the 
thread, and if the steamfitter is not careful in looking at it he 
puts on a little red lead, or considerable, or other lubricant, and 
lets it go at that. But if we were able to take the fitting the 
minute it came from the manufacturer and put it together I 
don’t think we would have to use anything. 


204 


MEMBERS, 





Members and guests registered at the Tenth Annual Meeting. 


HoMER ADDAMS, 
N. P. ANDRUS, 

H. L. ANNEss, 

H. J. Barron, 
TuHos. BARWICK, 
J. B. BERNHARD, 
J. J. BLacKMoreE, 
F. P. BLopGeEtrt, 
E. J. Brooks, 
Rost. CAMPBELL, 
E. F. CAPRON, 

R. C. CARPENTER, 
R.R.M.CARPENTER, 
B. H. CARPENTER, 
A. A. Cary, 

F. K. CHEw, 

G. W. CLARK, 

S. G. CLARK, 

F. J. CoRBETT, 

H. D. CRANE, 

A. A. CRYER, 

Jas. H. Davis, 

F. A. DwYeEr, 

A. C. EpGar, 
Geo. B. ENGLAND, 
A. M. FELDMAN, 


Geo. M. AYLEs- 

wortTH, M.D., 
E. C. BALDWIN, 
E. S. Perry, 


MEMBERS. 


E. J. FEBREY, 
AuG. GEIGER, 

H. B. GomBERs, 
J. A. Goopricx, 
RICHARD HANKIN, 
A. HARVEY, 

T. G. Haywoop, 
Joun Hopson, 

S. A. JELLETT, 

H. A. Jostin, 

A. E. KEnRICK, 
Ws. KeEnt, 

J. H. KINngEaty, 
J. G. Kiemm, Jr. 
C. M. Lyman, 
Jas. Mackay, 

W. M. Mackay, 
H. C. MALLory, 
A. S. MApPETT, 
H. S. MarTIN, 

F. G. McCann, 
W. H. McKIever, 
F. C. McLain, 

F. M. MECHLING, 
GEO. MEHRING, 
H.C. MEYER, 


GUESTS. 
F. C. PRApBURY, 
R. F. Furns, 
H. D. Carter, 
H. Co_weE Lt, 





E. S. MoBLey, 

C. E. OLDACRE, 

M. P. OsBourn, 

A. G. Paut, 

A. B. REck, 

H. H. RItTrTer, 

G. A. ROBERTSON, 
JOHN P. SCHAFFER, 
O. SCHLEMMER, 

U. G. Scotvay, 

P. H. SEwarp, 

L. B. SHERMAN, 

H. A. Situ, 

Ws. G. Snow, 

C. B. J. SNYDER, 
E. P. Sparrow, 

B. F. STANGLAND,, 
W. R. STtocKwELL, 
Wo. H. Switzer, 
R. B. Tatcortt, 

C. TERAN, 

C. P. VANDERVEER, 
Wm. C. VROOMAN, 
E. P. WAGGONER, 
WARREN WEBSTER. 
W. F. Wo tre, 


R. G. Davis, 

H. M. Devoe, 
W. J. Dewirt, 
G. F. Downe, 











W.H. Driscoti, C. V. 
F. C. EKFELDT, W. A. LANDAU, 


GUESTS. 


KERR, 


T. C. FLEMING, J. J. LAWLor, 
Jos. GRAHAM, H. B. Lyman, 
R. E. Hatt, W. W. Macon, 
T. F. HANLEY. C. J. MAHONEY, 
F. W. HERENDEEN, J. G. MAYER, 
A. S. W. Horrman, G. G. McDurr, 
J. C. Hosrorp, C. A. MILLER, 


B. H. Hurp, | oS 


MUELLER, JR. 


J. G. James, -H. W. Nowe tt, 









' A. J. O'NEILL, 


E. SCHLEMMER, 
H. SLoan, 

P. H. SmituH, 

R. J. SOVEREIGN, 
R. STEWART, 
LEONARD TAPLEY, 
J. H. TeTuHorIns, 
T. WEBSTER, 

F. E. WHITESELL, 
L. H. Wuutus, 












TRANSACTIONS 


OF THE 


SEVENTH SEMI-ANNUAL MEETING 


Detroit, Mich., July 15, 16, 1904. 








XUM 














XUM 


CXXIX. 
PROCEEDINGS OF THE SUMMER MEETING. 


The seventh semi-annual meeting of the American Society of 
Heating and Ventilating Engineers was held at the Hotel Cadil- 
lac, Detroit, Mich., on July 15 and 16, 1904. 

The first session was called to order at 10.05 A.M. on July 15th 
by President Andrew Harvey. 

The Secretary called the roll and announced to the chair 
that a quorum was present. 

The Secretary announced that the following persons had been 
elected to membership in the Society since the last meeting: 


NEWLY ELECTED MEMBERS, DETROIT MEETING. 


Epwarbp S. BERRY, Philadelphia, Pa., Member. 
CLIFFORD R. BRADBURY, Washington, D. C., 2 
Joun S. BRENNAN, Milwaukee, Wis., " 
Louis CouRTOT, Dole (Jura), France, - 
Ws. H. Drisco_t, Jersey City, N. J., sf 
OLIVER MILLER, Warrensburg, Mo., “ 
EDWARD K. MUNROE, Ba'timore, Md., * 
AMBROSE O. NEAL, New York, ~ 
HERBERT W. NOWELL, New York, " 
ALEX. ZECK, Grafton, W. Va., as Ee 
Howarp T. GATES, New York, Associate. 
EDMUND SCHLEMMER, Cincinnati, O., Junior. 


The President: Gentlemen, His Honor, the Mayor of De- 
troit, had kindly arranged to come here this morning, but was 
unavoidably called away. There is one thing, however, that 
our Mayor has the faculty of doing, and that is of putting the 
right man in the right place, and he has requested a gentleman 
who is fully qualified in every way to represent him this morn- 
ing. This gentleman was at one time a marine engineer, one 
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of the most prominent engineers on the lakes. There was no 
steamboat in those days large enough to utilize all his ability, 
and he became one of the noted lawyers of the State of Michi- 
gan. He is now the Corporation Counsel of the City of De- 
troit. It gives me great pleasure to introduce to you Hon. 
Timothy E. Tarsney. 

Hon. Timothy E. Tarsney: Mr. Chairman and gentlemen of 
the Convention, I am exceedingly sorry that our distinguished, 
able, genial and hospitable Mayor is not here to welcome you 
in person this morning, but, as suggested by your Chairman, 
he has sent me here in his stead to occupy, though I cannot fill, 
the place that he was expected to fill. But in his name and on 
behalf of the City of Detroit, I bid you welcome to our beautiful, 
our growing, our prosperous City of Detroit, this great city of 
home owners, commercial metropolis and center of business en- 
terprise. Upon the bosom of the great river that flows by our 
doors floats the largest commerce that enters any harbor in the 
world. You will find your welcome here generous and hearty, 
and your stay a pleasant one. I deem it more than an honor 
to be requested to come here this morning and to weicome 
you, because you represent progress, science, industry, growth 
and advancement. Perhaps there is no business in the industria] 
and scientific world where the growth of industrial art and the 
advance of science is as marked as it is in your profession. We 
need only take a retrospective view of the last few years to find 
that the old fireplace, with its andirons and its back logs, has 
given way to the box stove, and it in turn to the beautiful base- 
burner manufactured in this city and elsewhere; that in turn 
to the furnace; again to the steam and the hot water plant, 
until you have advanced to that degree in your science and in 
other sciences where health and comfort are both combined. 
And yet I take it that your work is not yet done. Your meet- 
ings here and your meetings elsewhere are full of fruit. The 
world is a progressive world. Men are broader; they are more 
humane than in the days gone by. Even in my day and yours, 
Mr. President, it was a common thing for a scientist or a the- 
orist, when he evolved an idea, to be selfish with it, to keep it 
to himself, but that day has changed; you have broadened, and 
you meet here to-day with the best thought and the most ad- 
vanced ideas from all parts of the world to interchange thought, 
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to interchange ideas, and by the friction of conflicting thought 
evolve new thought and new ideas which will inevitably lead to 
further great advancement and development in yout work. 

My friends, on behalf of the Mayor of this city, on behalf 
of our three hundred and fifty thousand inhabitants of the 
city of Detroit, I bid you welcome, thrice welcome, to our midst, 
and express the hope that you will have a pleasant and a profita- 
ble visit with us. (Applause.) 

The President: In looking over the members to reply and to 
thank his honor for his kindness to us this morning, I thought 
of a gentleman who makes it a business to criticise the speeches 
of others, and sometimes, if they don’t suit him, he has a faculty 
of changing them to suit himself, and then they generally suit 
the one who spoke a little better than what he said. This gentle- 
man is from New York, and is one of the most unselfish men 
of whom I know. He devotes more time to the interests of this 
Society than he does to his own interests. I have the pleasure 
of introducing my brother member of this Society, Mr. Frank 
K. Chew, of New York. (Applause.) 

Mr. Frank K. Chew: It isa great pleasure to have the compli- 
ment paid to us of having one of the foremost officials of a pro- 
gressive, ambitious and already great commercial center lay 
down the affairs of his government to come and pay a tribute 
to our Society. I shall have to be just a trifle conceited here if 
I am going to carry out the programme which Mr. Harvey has 
indicated, and say that this Society is worthy of the tribute that 
the gentleman has paid to us. Without any sordid aims or am- 
bitions, the brightest thought of some of the brightest men iden- 
tified with the heating and ventilating trades- of the United 
States has enabled this Society to put out nine volumes of in- 
valuable literature. They come here and discuss things that are 
almost invaluable to themselves, and express them freely and 
gratuitously for the benefit of all. Our invitations to the friends 
of the Society are open to any citizen of Detroit who is inter- 
ested in the branch of industry which this profession represents, 
and they can come here and find what these experts know from 
absolute experience in their own work. So that when Mr. 
Tarsney has left his office and come here to welcome this body 
to this city—while it is not as large as some other bodies that 
have come here, representing no great commercial interest in 
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a sense, only professional ambition to do good to everybody— 
we certainly do heartily appreciate the tribute that has been 
paid to us by this important city through its Corporation Coun- 
sel. On behalf of the Society, I thank the city officials and those 
members of the business interests of this community who have 
made arrangements to make our stay here a pleasant one. We 
heartily thank you, gentlemen. (Applause.) 

The President: In beginning I would like to make a state- 
ment, that there is an unwritten law in our Society which 
allows us the privilege of extending to any visitor who comes to 
our meetings the courtesies of the floor to discuss any subject 
which may come up at any time, and it will give me pleasure to 
follow that custom at this meeting. We hope you will be per- 
fectly free to tell your experience and give us any additional in- 
formation that will be of interest to this Society. 

The Secretary: The first paper is ““ A Review of Some Heat- 
ing Literature (continued),” by Hugh J. Barron, a member of 
our Society. It is virtually a continuation of the paper which 
he presented to the annual meeting last January in New York. 

The paper was read by Mr. Barron and discussed by Messrs. 
Chew, Feldman, McElfatrick and Professor Hoffman. 

The Secretary then presented Topic No. 1 for discussion. It 
was: “ Are the commercial demands upon the time of our mem- 
bers the only hindrance to the presentation of tabulated or de- 
scriptive experience of their work?” 

The topic was discussed briefly by Mr. Chew. 

Topic No. 2, “ Vacuum Systems of Heating,” was then dis- 
cussed by Professor Hoffman and Messrs. Munroe, Hoyt, 
Blackmore, Brennan and Secretary Mackay. 

Topic No. 3, “ How and to what extent, if at all, can the 
effect of humidity upon the sensible temperature of a room be 
modified by ordinary heating and ventilating apparatus,” was 
then discussed by Messrs. Chew, Smith, Mason, Collamore, 
Munroe, Capron, Folsom, Blackmore and Secretary Mackay. 

The President: If there is no further discussion on this sub- 
ject, I would like to make one statement. The Chairman of the 
Entertainment Committee, Mr. William Inglis, of the Ameri- 
can Blower Co., and Mr. Downs, of the American Radiator 
Co., wished me to announce that to-day the steamer “ Sapho ” 
will leave the foot of Woodward Avenue at 5 o’clock for Bois 


’ 
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Blanc Island. All those who are members or guests of the So- 

ciety will please see that their names are registered before they 

leave, because the names must be in before 2 o’clock in order 

to provide places for them. This afternoon the ladies will leave 

here at 2.30 for an automobile ride, and will return to the hotel 

in time to accompany the gentlemen to the boat at 5 o'clock. 
The convention then adjourned until 2 o’clock P.M. 


SECOND SESSION. 


The second session of the convention was called to order by 
President Harvey at 2.30 P.M. 

Professor James D. Hoffman read a paper entitled, “ The 
Education of Heating and Ventilating Engineers.” 

The President: We thank Professor Hoffman for this paper. 
It will prove of much value to the profession. Is there any dis- 
cussion of this paper? 

The Secretary: Professor Carpenter expects to be here this 
afternoon, and also Professor Kinealy. I suggest we do not 
finish the discussion this afternoon, but that it be laid over, as 
these gentlemen will be prepared to discuss the question if 
given an opportunity. 

The President: The two gentlemen whom the Secretary has 
mentioned are the two who are most interested in that line of 
thought, and if there is no objection we will proceed to the 
discussion of the next topic. 

The Secretary: The next topic for discussion is No. 4: 

“ Does the practice of consulting engineers, with respect to 
heating and ventilating matters, admit of uniformity in prices 
for services, and if so, in what direction and to what extent?” 

The topic was discussed by Mr. G. W. Scott in a letter to the 
Secretary and by Messrs. Blackmore, Feldman and Secretary 
Mackay. 

The President: Is there any further discussion on this topic? 
If not we will proceed to No. 5. 

Topic No. 5 was read by the Secretary as follows: 

No. 5. “ Has the recent discussion of the Plenum System of 
heating in England added any new and useful information on 
this branch, or conclusively demonstrated any point?” 

The topic was discussed by Messrs. Feldman, Smith, Black- 
more, Brennan and Dean. 
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The Secretary then read Topic No. 6 as follows: 

“Do the increased benefits of fan over gravity systems 
offset the operative necessities? ”’ 

The topic was discussed by Messrs. Chew, Brennan and Mun- 
roe. 


The convention then adjourned until 10 o’clock a.M., July 16. 


The closing session of the mid-year meeting was called to 
order at 10 o'clock on Saturday, July 16, 1904, by the President, 
and the meeting listened to the reading of a paper on “ Ad- 
vanced Methods of Warm Air Heating,” by Mr. A. O. Jones, of 
Battle Creek, Mich. 

The paper was discussed by Messrs. Thompson, Chew, Geo. 
D. Hoffman, Blackmore and Professors James D. Hoffman and 
R. C. Carpenter. 

Topic No. 7 was then read by the Secretary and, at the sug- 
gestion of the Chairman, Topic No. 8 was also read, so that the 
two might be considered at the same time. They were as fol- 
lows: 

No. 7. “ Is it possible to positively change the air in a build- 
ing a given number of times per hour?” 

No. 8. “ Is there any system of heating and ventilating school 
rooms by means of pressure or exhaust fans, or both, which will 
not by thrown out of balance by opening windows?” 

Topics 7 and 8 were discussed by Secretary Mackay. 

Topic No. g. “Is there a better method of testing the effi- 
ciency of the steam radiator than weighing the condensation 
from it when it is surrounded by air at a stated temperature? ” 

There was no discussion of this, and the Secretary presented 
the following additional topic: 

“Ts it a good practice to design an especial heating system 
by direct radiation to take care of the heating when outside 
temperature of air is above, say, 30 degrees Fahrenheit, and sup- 
ply the additional amount of heat by a fan when the tempera- 
ture is below that point?” 

It was discussed by Secretary Mackay, Messrs. Blackmore, 
Brennan, Feldman, Geo. D. Hoffman, Jones and Collamore and 
Professor James D. Hoffman. 

The President: The semi-annual meeting is just about to 
close. I want to thank the members for their kindness in com- 
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ing so far, some of course much further, than others, and I 
hope that they have received some benefit from the discussions. 
I also want to thank the guests who have come here, and I want 
them to know that we fully appreciate their presence, and will 
be glad at all times at any of our meetings to see any of them, 
and if they should find that there is sufficient interest in this 
Society to warrant them in becoming members of it, it will give 
us also much pleasure to have them. We thank you all, gentle- 
men, for coming to this city of Detroit, and I hope to see you 
again. The meeting is now adjourned. 
The Convention then adjourned sine dic. 


MEMBERS PRESENT AT DETROIT MEETING. 


HoMER ADDAMS, Jas. H. Davis, ANDREW HARVEY, 
J. J. BLackmore, Ww. C. DEAN, J. D. Horrman, 
J. S. BRENNAN, A. C. EpGar, W. M. Mackay, 
E. F. Capron, A. M. FELDMAN, E. K. MunrRog, ' 
R.C. CARPENTER, C. G. Foisom, J. P. SCHAFFER, 
H. M. CARRUTHERS, JOHN O. GALLoup, H. A. SMITH, 

F. 


K. CHEw, H. B. GoMBERs, W. R. STOCKWELL. 


GUESTS PRESENT AT DETROIT MEETING. 


J. P. Berry, CLARENCE Harvey, E. E. MEYERS, 

C. R. Brapsury, Geo. HARVEY, Wo. F. McDona_p, 
Geo. M. Britt, Jas. Harvey, J. E. F. McELratrick, 
W.H.CuHapman, Rasmus HErRtopD, J. T. McELFaTRICcK, 

E. I. CHASE, Geo. D. Horrman, W. W. MONAGHAN, 

R. CoLLAMORE, TuHOs. Hopwoop,  E. A. Morris, 

D. I. Cooke, A. T. Hoyt, E. O. PoLiarp, 

G. E. Downe, Jas. INGLIs, ROBERT SPROUL, 

C. C. DuEL, J. M. Joerissen, R.S. THOMpson, 

B. R. Fates, A. O. JONEs, H. S. Van Vot REN- 
H. G. Fievp, H. I. Lorp, BURGH, 

JOHN FRIx, G. R. LEONARD, F. F. Van Tay, 

Jos. GRAHAM, W. W. Macon, J. M. WALKER, 

BEN). GuIner, fF. H. Mason, H. F. WE su, 
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A REVIEW OF SOME HEATING LITERATURE. 


(Continued.) 


BY HUGH J. BARRON, 
(Member of the Society.) 


As my paper read at the January (1904) meeting covered a 
reference to the work scattered through the proceedings of the 
Master Steam Fitters’ Association, and incidentally referred to 
the papers read before the British Institution of Heating and 
Ventilating Engineers, I deem it advisable to make slight 
reference to the papers read at various times by engineers 
before the American Society of Mechanical Engineers, for the 
benefit of students who may desire to map out for themselves 
a complete course in heating literature. This will also cover 
the recognition of the fact that our Society evolved from the 
American Society of Mechanical Engineers as well as from 
the Master Fitters’ Association. The American Society of 
Mechanical Engineers was founded in 1880 and, in the twenty- 
four years elapsed, there have been some valuable discussions 
in reference to details of the heating art and of those branches 
of engineering closely related to it. 

In the first volume of the Transactions of the last named 
society for the year 1880, there is no special matter relating 
to heating, but there is a valuable paper on “ The Value of 
the Study of the Mechanical Theory of Heat” by the well- 
known engineer Alfred R. Wolff. 

In Vol. III. (1882), there is a paper by W. T. Trowbridge, 
Professor of Engineering at Columbia College, which is en- 
titled “ The Determination of Heating Surface Required in 
Ventilating Flues.” 

In 1883, W. J. Baldwin contributed a paper on “ Standard 
Cast Iron Fittings,” which was ably discussed by several en- 
gineers who were present. Mr. Baldwin, I believe, advocated 
greater refinement and William Barnet Le Van seemed to think 
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that the old Morris and Tasker fittings were good enough for 
all purposes. There are many of this way of thinking still 
among engineers and the “ good enough ”’ family is extremely 
influential as any one finds out who proposes anything new. 
In the same year Prof. R. H. Thurston contributed an interest- 
ing paper on “ Water Hammer in Steam Pipes.” 

The next paper was contributed by John W. Anderson in 
1885, on “ Adaptation of Steam Boilers to Warming Dwelling 
Houses.” 

In Vol. VII. (1885), W. J. Baldwin contributed a paper on 
“Notes on the Comparative Value of Metal Surfaces for 
Warming Air.” In the same volume is found a paper by 
George M. Bond on “ Standard Pipe and Pipe Threads,” and 
another interesting paper by W. T. Trowbridge on “ The Rela- 
tive Economy of Ventilation by Chimneys and Ventilation by 
Fans.” 

A very important report was made by a Committee on 
“Standard Pipe and Pipe Threads” in 1886 and is found in 
Vol. VIII (1886-87) of the Proceedings. In the same year, 
Charles E. Emery contributed a paper on “ The Comparative 
Value of Steam and Hot Water for Transmitting Heat and 
Power.” 

Vol. IX. (1887-88), contains quite a number of papers, 
among these may be noticed “ Experiments and Experiences 
with Blowers,” by Henry I. Snell, and another paper by the 
same author on “ An Economical Method of Heating and Ven- 
tilating an Office and Warehouse Building.” J. T. Hawkins 
contributed a paper on “ Automatic Regulator for Heating Ap- 
paratus.” Henry R. Towne contributed a paper on “ A Safety 
Car-Heating System,”*and W. J. Baldwin “ Notes on Warm- 
ing Railroad Cars with Steam.” 

In Vol. XI. (1889-90) there is found a paper by C. H. Pea- 
body and J. H. Kunhardt on “ Flow of Steam Through Ori- 
fices;’’ Prof. R. C. Carpenter in the same year contributed a 
paper on “Comparative Test of a Hot Water and a Steam 
Heating Plant.” 

All that seems to be of interest in the following year are 
two papers on heat transmission, contained in Vol. XII., one 
by Prof. R. C. Carpenter on “ Heat Transmission Through 
Cast-Iron Plates Pickled in Nitric Acid,” and another by Daniel 
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Royse on “ Heat Transmission Through Plates Pickled in 
Nitric Acid.” 

The next paper of any importance is found in Vol. XV. 
(1893-94), contributed by W. A. Pike on “ Steam Piping and 
Efficiency of Steam Plants.” 

Vol. XX. (1898-99), contains a number of interesting papers 
which have reference generally to the mechanical plants of 
modern buildings. Among these may be mentioned “ The 
Mechanical Plant of a Modern Commercial Building,” by W. 
H. Bryan; the “ Equipment of Tall Office Buildings in New 
York City,” by Reginald Pelham Bolton; “‘ The Central Heat- 
ing Plant of the University of Wisconsin, at Madison, Wis.,” 
by Storm Bull. In addition to these numerous papers there 
is one by Prof. R. C. Carpenter on “ Experiments on the Flow 
of Steam Through Pipes.” 

Central station heating comes in for discussion in a paper by 
H. T. Yaryan on “ Hot Water Heating of a Central Station,” 
which is found in Vol. X XI. (1900) of the Proceedings. This 
paper was discussed by George I. Rockwood. 

In. Vol. XXIII. (1902), there is a valuable report of the 
Committee on “ Standard Pipe Unions” and in Vol. XXIV. 
(1903), the topical discussion on “ Smoke Consumption,” by 
E. P. Bates and Gus. C. Henning is very interesting. The two 
methods of prevention of smoke are very ably discussed. 

At the recent summer meeting of the Mechanical Engi- 
neers, there were two papers read which touch upon the prov- 
ince of the heating engineer. These papers have reference to 
New York office buildings, and were contributed by James 
Hollis Wells and Reginald Pelham Bolton. 

I have not attempted to review in detail the various papers 
nor do I think it necessary, as they can be found at any public 
library, and a search for the heating papers through the trans- 
actions will disclose other interesting matters. 

It should always be borne in mind that a number of motives 
are responsible for the preparation of any paper The first and 
ostensible motive ‘is the scientific spirit—the desire for the 
propagation of engineering facts. The second is the indirect 
commercial motive to obtain publicity for a certain new or 
pseudo new product. The third incentive is that of personal 
advertisement. 
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All of these motives are modified by the commercial instinct 
of prudence that no information which might be of value to a 
competitor should be divulged. This may be noticed in almost 
all papers, and in the discussion of them before nearly all en- 
gineering societies. The fact is, so-called really clever men 
rarely discuss papers. They take the Philistine attitude that 
the information which they have acquired by their personal 
enterprise is their own property. They forget that it is the 
property of the race, and that it is their duty to share it with 
their contemporaries and transmit it to their successors. 

I think it is recognized to-day that our society is the proper 
one for the discussion of problems relating to heating and 
ventilating engineering. Before our organization, such work 
was in the province of both the Mechanical and Civil Engineers’ 
Societies. Robert Briggs’s great paper was presented to the 
Civil Engineers of Great Britain. 

I know there is a feeling among some engineers that our 
Society was not necessary and that the general societies covered 
the ground fairly well, but I am convinced that this is an en- 


tirely mistaken view and that our existence is fully justified 
by our work. 


DISCUSSION. 


Mr. Frank K. Chew: The thought that comes to my mind 
in connection with this paper is a lesson for the members here. 
This is a recounting of past history, and is one of the most 
valuable papers that can be presented to the Society, the re- 
counting of what has been done; whether a man has heated a 
factory with exhaust steam, or whether he has used a hot water 
system in a building or a fan system in a church; if he takes the 
fire surface or the grate surface and makes a record of it he is 
adding new data which are invaluable for the guidance of men 
who have not worked in that field, but who may be called upon 
to work in it, and who, without some information to guide them, 
are liable to suffer financial loss. If this paper is valuable to 
the Society in knowing: where good, safe information can be 
had, then it should be an incentive to each one of our practical 
members who are engaged in installing work of any kind to 
pick out from their own work something for description at a 
future meeting. 
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Mr. A. M. Feldman, of New York: I know of one paper 
published by the American Society of Mechanical Engineers 
on the Central Power Plant of Columbia University, a very ex- 
haustive paper. I want to add that paper to Mr. Barron’s list. 

Mr. J. T. McElfatrick, of Detroit: The paper that was read 
before the American Society of Mechanical Engineers by Mr. 
W. H. Pierce, of Chicago, at their last meeting was a valuable 
paper to every member of this organization, and can be secured 
by writing to Mr. Pierce, 263 Dearborn Street, Chicago. 

Professor James D. Hoffman: It seems to me that in our fu- 
ture considerations of the subjects to be presented at the meet- 
ings of the Heating and Ventilating Engineers one important 
subject that should be brought out very prominently, and one 
that has not been touched upon, is the discussion of central 
heating plants, both steam and hot water. I am sure in my 
part of the country that this method of heating is taking a very 
prominent place. It is a subject which is not very generally 
understood, but one upon which a great deal of experimental 
work is being carried on, and I should like to see it discussed 
at the meetings of this Society on future occasions. 

Mr. Frank K. Chew: I hope Professor Hoffman will express 
the different things that he would like to have discussed in de- 
tail, not for this particular meeting only, but for some future 
time. I think that a series of questions in the form of a paper, 
if it does not do anything else but let the members at home 
dig the thing up for themselves along systematic lines, would 
be of benefit. 

Professor James D. Hoffman: I have in mind in bringing up 
the subject some things that have confronted me in my work 
with the students in Purdue University and I think, as the 
gentleman suggests, that we can bring forth a good many 
questions. I don’t say that I could answer them myself, but 
possibly some one might. I should be very glad to dig up 
these questions at some future ‘time and bring them in. I am 
sure they would be of interest in trying to solve them. 

Mr. George M. Brill, of Chicago: At the recent meeting of 
the National Electric Light Association held in Boston a paper 
was presented on “ Steam Heating and Hot Water Heating 
Plants.” Perhaps more of the commercial side of it than the 
technical-side was presented, but withal it was a very interest- 
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ing paper. I think copies of that could he available by address- 
ing the secretary of the National Electric Light Association. 
It is the result of a series of questions sent out to a hundred 
different heating plants, most of them operated in connection 
with lighting and power plants, and brings out a great deal of 
valuable information. 








CXXXI. 


THE EDUCATION OF HEATING AND VENTILATING 
ENGINEERS. 


BY JAS. D. HOFFMAN, 


(Member of the Society.) 


Historical—Before entering upon a discussion of the sub- 
ject proper a few words may not be amiss concerning the past 
and present conditions which have to a certain degree influ- 
enced the branch of engineering known as Heating and Ven- 
tilating Engineering. From a careful comparison of the stand- 
ing of this branch of engineering with that of other branches, 
one is struck with the fact that the former has been completely 
outclassed in the process of development. It would be diffi- 
cult to assign any one cause for this. It is probably due to the 
aggregate of a number of causes. The fact that there has been 
small demand for men trained specially in this branch shows 
that the general public has been only moderately interested, 
since in all lines of work it is evident that the demand largely 
controls the supply. A demand is made for certain materials by 
the public and the supply is forthcoming. In railroad compe- 
tition, rapid- transit, which is so necessary to the public, is met 
with improved rolling stock and road bed. In manufacturing 
lines quick and cheap production requires and obtains improved 
automatic machinery. In agricultural pursuits demands are 
made for labor-saving machinery constructed with the highest 
type of mechanical skill. In that part of engineering, however, 
which relates to the furnishing of buildings with the best of 
heating and ventilating apparatus the demand has been very 
slow in coming, and consequently the development of this work 
has been very slow. 

In years past and not very far past either, a building was 
supposed to be satisfactorily heated if it had the regulation 
number of stoves and fire-places, and ventilation was considered 
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sufficient through the opening of doors and windows. With 
improvements in all other lines of engineering moving at a 
terrific rate it is strange that this one branch has been sadly 
neglected; the tendency in the last few years, however, has 
been toward improvement, and in the near future we will see 
it taking on an unusual growth. 

Several reasons can be assigned for the apparent satisfaction 
that the people have with the old methods of heating. Among 
them are the following: First, the heavy first cost of improved 
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systems requires an outlay of money at the start that most peo- 
ple are not willing to incur; second, a willingness to heat only 
a portion of the house while the remainder is closed off during 
extremely cold weather renders a complete heating system un- 
necessary ; third, the style of architecture used in most of the 
towns and villages is not sufficiently elaborate to justify the ex- 
pense of a heating plant; fourth, in the parts of the country that 
are blessed with natural gas the gas heater is so light, conven- 
ient and efficient that no other system of heat was thought of 
than that of the direct heat from a gas heater. 

The first and second reasons, of course, come from a very 
laudable ambition toward economy and will always prove the 
ruling factors; the third reason is being removed as new and 
more modern buildings take the place of the old, and the fourth 
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applies to the gas belt only, where the failing supply of the gas 
tells plainly that other methods of heating must soon be 
adopted. In certain localities natural gas is already a thing of 
the past; where this is so the people who have been accustomed 
to the luxury of gas heating for a number of years are not 
willing to go back to the wood stove, but look for some im- 
proved method. This tendency toward providing more uni- 
form heat and more economical systems than that of the stove 
is not confined to the gas belt alone, but is increasing rapidly 
in all sections. As a natural result in the evolution from the 
conditions named above there is springing up a demand for 
men who are specially fitted for the designing and installation 
of heating and ventilating apparatus. 


METHODS OF TRAINING FOR HEATING AND VENTILATING EN- 
GINEERS. 


The question then presents itself, how and where can this 
training best be given? 

There appear to be three avenues open to such training: 
First, self-development without the direct oversight of an ex- 
perienced engineer. In this case we assume the person to have 
a good practical knowledge of the art of plumbing with a 
reasonable degree of good judgment. As a result, since he 
must profit largely by his own experience, it takes the average 
man some time to distinguish cause from effect and his develop- 
ment is slow. Under such conditions designs must always be 
modelled after other existing designs, or else there is great dan- 
ger of a defective plant. Second, a practical training received 
in an engineer’s office under the guidance of skilled designers. 
This might be called the apprenticeship system in heating and 
ventilating engineering. Here he becomes experienced in the 
various processes, from the making of blueprints and tracings 
to the laying out, designing and installing of the heating sys- 
tem. Third, a technical training, such as is given by some of 
the technical schools of the country. 


TECHNICAL TRAINING, 


Each of the above styled avenues of instruction, it must be 
assumed, has its advocates. It is not thought wise or expedient 
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here to make comparisons; it is the desire of the author, how- 
ever, to elaborate upon number three to the extent that a full 
course of instruction, such as might be adapted to any of the 
technical schools,* will be outlined. It is not the belief of the 
writer that what follows can, as it stands, fit all conditions, but 
rather that it will serve to bring out further ideas along this line 
and stimulate friendly criticism to the end that an engineering 
student in any technical institution who wishes to specialize 
along this line of engineering may have the best possible equip- 
ment when he leaves. 

The chief objection to the technical graduate is that he is 
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not practical. It is the object of this paper to outline a 
practical course in heating and ventilating which may, in a cer- 
tain degree at least, remove the above criticism. 

Preparation for the Course——The subject of heating and venti- 
lation should, if possible, be taken up during the last year of 
college work, when the student can have the benefit of a large 
part of the training in Heat, Thermodynamics, Machine Design 
and Steam Engines and Boilers, all of which subjects are funda- 
mental in this work. The subjects of Heat and Thermodynam- 
ics fit him with facts and figures for analytical investigation 
concerning heat transference, while a knowledge of engines, 
boilers and general machinery gives him information of a more 





* The outline as presented covers the Course in ‘‘ Heating and Ventilation” as 
given to the senior class at Purdue University, Lafayette, Ind. 
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practical turn, the application of which is of great value to him 
in heating design. 

It may be assumed with a preparation as suggested, that a 
man is fairly well grounded in the fundamentals concerning 
heat transmission and that a course well qualified to fit him for 
active participation in heating affairs after leaving school should 
emphasize such points as will give him a knowledge of the mate- 
rials of construction, such as pipes, fittings, and general plumb- 
ing. A course then fitted to his needs should not only require 
a calculation of heat losses, square feet of radiation, sizes of 
pipes, kinds of fittings, size of boiler, including grate surface, 
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etc., but it should require a complete layout of the entire sys- 
tem. This in a hot air system would include the location of the 
furnace, cold air duct and all leader pipes, risers and registers; 
while in a hot water or steam system it would include the loca- 
tion of the boiler and all pipe lines and radiators. 

Scope of the Course-—The course should be administered part 
in the class room as lectures and recitations, and part (a set of 
designs) should be left to the student to work up largely upon 
his own responsibility, and stibmit the same for approval. 

The work in the class room should be at least two hours per 
week and should be chiefly lectures with an occasional recita- 
tion. In the lectures very full references should be made to the 
various authorities on Heating and Ventilating with sugges- 
tions that these authorities be looked up. They should also 
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include very full details concerning the laying out of such work, 
with suggestions concerning the proper sélection of materials. 
The recitations should be made as practical as possible to serve 
in bringing out the points that would probably be confusing in 
developing the designs. All class room work should be timed 
to suit the design under consideration, otherwise the design 
work and the class room work will be independent rather than 
mutually helpful. 

The work of design might very properly cover the following 
systems of heating: 

(1) Furnace heating, as applied to residences. Time allowed, 
three weeks. 

(2) Hot water heating, as applied to residences. Time 
allowed, three weeks. 

(3) Steam heating, as applied to residences. Time allowed, 
three weeks. 

(4) Blower system of warm air heating, as applied to schools 
and office buildings. Time allowed, three weeks. 

(5) Exhaust heating, as applied to high office buildings. 
Time allowed, two weeks. 

(6) District heating from a Central Station. Time allowed, 
four weeks. 

The above outlines will be found to cover the work very 
thoroughly and should be administered in such a way as to 
remove as much of the purely routine work as possible, other- 
wise the course which is planned for one-half year’s work would 
be too long for the time allowed to the average student by the 
school curriculum. As an illustration: the student prepared for 
this work is fairly well qualified to make mechanical drawings 
and any relief which can be given him from his drawing work 
will permit the equivalent time being put to other and more 
important parts of the design. This relief can take the form of 
prepared building plans stamped off on standard sized paper, 
thus permitting him to insert his heating drawings on these 
same pages without the routine labor of reproducing an en- 
tirely new set of drawings. 

In every design, say of a residence, the student should be 
presented with the three stamped plans, basement, first floor, 
and second floor (see samples, Figs. 1, 2, and 3), accompanied 
by a full and complete statement of the owner’s wishes con- 
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cerning the kind of plant desired. The student then considers 
himself in the position of a heating engineer who is retained to 
draw up plans and specifications for the said owner. In the 
development of the design certain points should be discussed 
in the class room, with all taking part. Sample specification 
sheets should be struck off covering the installation of typical 
systems and these will assist in guiding the designer in his 
work. ' 

Beginning with design No. 1 the designer’s instructions 
should be given to him on separate sheets of standard size, the 
same to be submitted as a part of his finished design. These 
sheets may contain material about as follows: 


Instruction Sheet F. 


Hand in Sept. —’o3. 


FURNACE HEATING PLANT FOR A TEN ROOM RESIDENCE. 


This instruction sheet with the accompanying plans and 
sample specification will form the basis for the design of a fur- 
nace heating plant for the said building. Your attention is 
called to the following points for which you will fully specify. 

Register: Net area, nominal size, elevation of wall registers 
and location of floor registers. 

Riser ducts: Exposed or built in, covered or not covered. 

Leader pipes: Direction, pitch and net area. 

Cold Air Pipe: Location, construction and net area. 

Furnace: Location with reference to leader pipes, flue and 
firing; elevation; calculated grate area; make of furnace and 
catalogued grate area. 

Foundation: Material and construction. 

Accessories: All fittings and tools needed for complete 
furnace equipment. 


Note.—On account of the reduced size of the building plans it is found advisable 
to specify here as follows: 


Basement: 6 feet 6 inches ceiling. 

Furnace room not ceiled or heated. 

Laundry, ceiled and heated partially; three windows 3 feet 
x 2% feet and one window 2% x 2% feet. 

First floor: 10 foot ceiling. 

Do not heat vestibule, china closet, or pantry. All windows 
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3 feet x 6 feet, except front hall, 2% feet x 4 feet; parlor, 6 feet 
x 6 feet; sitting room, 4 feet x 6 feet; kitchen, 2% feet x 4 
feet. 

Second floor: Ceiling 9 feet. 

Do not heat closets; all windows 3 feet x 5 feet, except al- 
cove, 25 square feet; chamber, 35 square feet, and bath, 2% 
feet x 4 feet. 

Scale of plans, % inch = 3 feet. 


Instruction Shect H. 
Hand in Oct. — ’o02. 


HOT WATER HEATING PLANT FOR A TEN ROOM RESIDENCE, 


This instruction sheet, with the accompanying plans and 
sample specification, will form the basis for the design of a hot 
water heating system for the said building. Your attention is 
called to the following points: 

System: The system preferred is the low pressure, two- 
pipe direct radiation. 

Radiators: Specify location, square feet of surface, style and 
height. 

Piping: Lay out entire system of piping and specify size and 
pitch of mains and branches, size of risers, valves, fittings and 
connections. 

Expansion tank: Size, type and location. 

Heater: Calculate grate area; select type and size of heater 
and specify catalogue grate area. It will be seen that heaters 
are rated including mains and risers. Notice if the main and 
return tappings as catalogued agree with the computed sizes 
of the mains and returns. . 

Concerning the plans: All sizes of windows, height of ceiling, 
etc., may be taken the same as in the furnace design. 


Instruction Sheet S. 


Hand in Oct. — ’03. 


LOW PRESSURE STEAM HEATING PLANT FOR A TEN ROOM 
RESIDENCE. 


This instruction sheet with the accompanying plans and 
sample specification will form the basis for the design of a low 
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pressure steam heating plant for the said building. Your at- 
tention is called to the following points: 

System: The system will be the (one pipe or two pipe) plan 
with (basement or attic) mains. 

Radiators: Specify location, square feet of surface, style and 
height. 

Piping: Lay out entire system of piping and specify size and 
pitch of mains and branches, size of risers, valves, fittings and 
connections. 

Boiler: Calculate grate area; select type and size of boiler 
and specify catalogued grate area. It will be seen that boilers 
as well as heaters are rated including mains and risers. Notice 
if the tappings at the headers as catalogued agree with the 
calculated sizes of the mains. 

Concerning the plans: All sizes of windows height of ceil- 
ings, etc. may be taken the same as in the furnace design. 


Instruction Sheet B. 
Hand in Nov. — ’03. 


A PLENUM SYSTEM OF WARM AIR HEATING FOR A TYPICAL COL- 
LEGE BUILDING. 


This instruction sheet in connection with the accompanying 
plans and sample specification will form the basis for the design 
of a Plenum system of warm air heating for the said building. 
A full and complete set of working plans and specifications 
are desired. In doing this valuable information can be ob- 
tained by inspecting the plants in buildings heated in this way. 
Your attention is called to the following points: 

1. The entire building is to be heated to 70 degrees Fahr. in 
zero weather, having the velocity of the air not to exceed five 
feet per second at the register and the entering air at a temper- 
ature of 140 degrees Fahr. 

2. Locate and give sizes of all ducts and registers both heat 
and vent. 

3. Show on basement plans the runs of heat ducts with 
branches from the blower to the riser ducts. 

4. Locate and specify as fully as possible for the installation 
of the blower system with its accompanying brick work and 
intake. 
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5. Give fully the amount of heating surface in linear feet of 
pipe, and specify the kind of heater to be used. 

6. Such other details of construction as go to make the plant 
a complete working system. 

Note: Since the basement is to be used by classes all main 
ducts must go below the basement floor. This will give a 
downward pitch to the main duct as it leaves the blower. 


Instruction Sheet W. 
Hand in Dec. — ’03. 


A DESIGN OFA ...... VACUUM HEATING SYSTEM FOR A FOUR- 
TEEN STORY OFFICE BUILDING. 


This instruction sheet together with the accompanying plans 
will form the basis upon which you will design a ...... 
Vacuum Heating System for the said building. 

The following assumptions, all of which are reasonable, will 
be understood to form a part of the work. 

1. The building above the basement may be so planned as 
to give each floor practically the same layout, hence, the one 
floor plan is added to give a conception as to how the building 
is designed and where the riser pipes are located. This plan may 
be accepted as a part of the design without modification. 

2. The building will have .... radiators, .... to each floor 
including basement, so placed as to attach conveniently to the 
riser pipes as shown. The riser pipes will supply heating sur- 
face as follows: I, 5, 8, 9, .... square feet each; 2, 3, 4, 6, 7, 
10 II, 12, .... square feet each. 

3. About .... boiler H. P. will be needed, say three .... 
H. P. .... boilers for power and heat in such a plant and 
this should be planned for. Connect with a header pipe say 

. inches diameter. 

4. Three direct connected engines and dynamos will be 
needed having ...., .... and .... H. P. respectively. These 
engines will connect to an exhaust header which will form the 
reservoir from which we lead the main steam heating pipe or 
pipes. 

5. .... Vacuum pumps or exhausters anda .... heater will 
also be installed. 

It is not to be understood that the full boiler H. P. or the 
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full engine H. P. will be used all the time. This should be com- 
piled out of smaller units so connected that any one or all may 
be used according to the demands. 

6. Other necessary features of such a vacuum plant not men- 
tioned here should be noted on the plans. 

It is suggested that one or more sheets of details will be 
necessary since a plan only of such a system does not fully ex- 
plain it. 

The chief features of this design will be the arrangement of 
the apparatus in the basement showing the flexibility of the 
plant for heavy and light service and the convenience with 
which it may be handled for heating purposes. 


Instruction Sheet C. 1. 
Hand in Jan. — ’o4. 


A CENTRALIZED SYSTEM OF HOT WATER HEATING FOR A 
RESIDENCE OR BUSINESS DISTRICT. 


This instruction sheet together with the plan of the city 
showing the portion of the city to be heated will form the 
basis upon which you will design a centralized two pipe hot 
water * heating system for the said locality. 

The plant is to be installed in connection with the Municipal 
Lighting and Pumping station of ....... The equipment of 
the present plant which will need to be considered in con- 
nection with your design may be assumed as follows: 


Engines .... H. P. total, 
Boilers, .... H. P. total, 
Pumps on City Service, two .... gal. capacity each. 


You are limited to a heating capacity of not more than ... 
square feet of radiation. The plan of the city is shown in Sheet 
C 2 with the business and principal residence district marked. 
From these districts you will assume the area needed to absorb 
the full amount of your capacity and draw up the plans and 
specification covering the street mains, typical house connec- 
tions and power plant, giving especial attention to the latter. 

No requirement will be made relative to the machinery now 





* A single pipe hot water or steam system may be taken as well as the one given. 
The system chosen is probably as satisfactory in its solution as any. 
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installed. This may be counted as a part.of the final estimate 
and may be arranged as the designer wishes. 

In this design you are requested to notice the following 
points: 

1. Layout of street mains with sizes of pipes. 

2. Details of construction of conduit. 

3. Expansion and anchor arrangements in conduits. 

4. Power house arrangement, engine, boilers, pumps, 
heaters, etc. 

You are required to take the above material and from the 
lectures previously given work up and submit the complete 
design and calculations. 


Order of Arrangement in Design: When a design is sub- 
mitted for approval it should be compiled as follows: 

(1) Correction Sheet, to be used only for instructor’s recom- 
mendation. 

(2) Statement of the design, with such data sheets as have 
been given out by the instructor. 

(3) Sample specification sheets. 

(4) Plans and elevations. 

(5) Calculation sheets. 

Inspection of Designs: Every design should be carefully in- 
spected and returned to the designer with the instructor’s 
recommendation. These recommendations should be very 
general and should cover all points of design. If the design is 
very defective it should be reconstructed and returned a second 
time for approval. 

Conclusions: In this work as in every other line there are 
some difficulties to be met with in its execution. The tendency 
of the average student is towards strict observance of formulae, 
a state of affairs not in accordance with good heating and ven- 
tilating design, consequently the ability of the instructor is put 
to the test of harmonizing the purely theoretical with the prac- 
tical in a way that it will appeal to the student. The cultiva- 
tion of a good judgment and the ability to form estimates with 
necessary allowances are absolutely essential in any design of 
this kind. In some of the exact sciences the student may be 
told that his results are wrong or right as the case may be, but 
in the work under consideration a number of solutions may be 
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offered for the same design each of which would be called good 
but not one of which would be called the best solution. The 
results then that must be expected from a class of such students 
will be decidedly varying in principle and imperfect in detail. 
During the progress of the work, however, these imperfections 
should gradually give way so that at the close of such a course 
each student will be able to give a fairly satisfactory account of 
himself. 

















CXXXII. 


ADVANCED METHODS OF WARM AIR HEATING. 


BY A. O. JONES, BATTLE CKEFK, MICH. 
(Non-Member of the Society.) 


In consideration of the fact that a great many furnace dealers 
oppose a plan of warm air heating where two rooms are to be 
heated from one supply pipe, and knowing from experience 
that the same is practical, the writer is prompted to describe a 
system and attach herewith a plan of a residence which has 
been heated for the past three winters with a warm air furnace, 
where seven basement or supply pipes are used for heating 
thirteen rooms. These supply pipes have a larger area than 
would be necessary were they intended for heating but one 
room, and instead of conveying the necessary amount of warm 
air for heating each room through a separate pipe, the amount 
necessary for two rooms is conveyed through one large pipe, 
which has an area equal to the areas of the two pipes necessary 
to do the work separately. 

While a prejudice has existed, and may exist at the present 
time, in the minds of a great many furnace dealers or warm air 
heating experts against a plan of heating two rooms from one 
supply pipe, it is no doubt owing to the fact that they have 
never given this system a trial, or because they have attempted 
to heat two rooms on the same floor by branching from the 
main supply pipe and attempting to carry the air in another 
direction, which would necessitate an angle, or possibly an el- 
bow, to change the course of the air from the course it was 
traveling in the main supply pipe. In this case it is next to im- 
possible to successfully heat two rooms with one pipe. The 
system herein described, however, is on an entirely different 
plan. Wherever it has been tried it has proved a success, and is 
admitted to be along advanced lines. During the past three 
years several thousand warm air furnace dealers have tried this 
system and have found it thoroughly practical. 
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By referring to the plans presented herewith, it will be seen 
that in the residence referred to, which is owned by T. Evans, 
of Battle Creek, Mich., there are six rooms and a hall on the 
first floor and six rooms on the second floor which have a total 
area of 23,548 cubic feet. It will also be noticed that there are 


eoe-5 






ee ae ne ee 





Outside 
Air Duct 
592” 










Fresh Air 
Room 


Vegetable 
Room 


BASEMENT PLAN. 


504 square feet of glass surface and 2,267 square feet of exposed 
wall surface, equivalent to 236 square feet of glass surface; in 
all, the equivalent of 740 square feet of glass surface. 

In estimating the amount of warm air necessary for heating 
a given room, a plan, which has been followed successfully dur- 
ing twenty odd years of experience in the furnace business, is 
to reduce the exposed wall surface to glass surface, and divide 
the exposed wall surface by the thickness of the wall—in no 
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case leSs than 10—and this added to the actual glass surface, 
which, when multiplied by 75 and added to the cubic con- 
tents and multiplied by .013, gives the area in square inches 
necessary for heating a given room to 70 degrees F. when the 
outside temperature is at zero. One per cent. should be added 

W.2'6'x 6" D.3'6'* 6’ w 9's 6 w.a'x6" W.2'6'x 6’ 
a i I —=! 
b- 1 Bath Room Kitchen Dining Room "TI 
Xo 10'x 13'x 9' 14x16x9 Wx 16x 9" [io 
*||| Cubic Contents 1170) Cubic Contents 2v16' Cubic Contents 2304’ IS 
Fl] Glass Surface 30'| Glass Surface 43! Glass Surface 51’ = 
Ex.W.S. 170'| Ex.W.8. 83! Ex.W.S. 237’ 
Eq.G.8. 17'| Eq.Gs. 8" Eq.GS. 24 4 
Pipe Area “46/) Pipe Area 76" Pipe Area 103" 
#15 Reg. *s Wall Pipe . 
per f Was ] 4 MEO AR, 
— ee DE tee oS 
* 8 Wall Pipe | #8 Wall Pipe TN aie 
k- x = * 
= 1b ~ Wall Pipe ne 
a Bed Room *45 Sitting Room = 
Pau 14x 16x 9' Reg. 16'x 16'x 9 
Cubic Contents 2016 , dal Cubie Contents 2304’ 
Glass Surface 30 9x 16x 28 Glass Surface 6u" 
Ex.W.S. 114’ cae Ex.W.S. 246’ 
e Eq.G.8. 10’ G.8.43' Eq.G.8. 25" he 
4 Pipe Area 75" wt wire Area 103" | bs 
E ne A.F o sacral : - F 
Wd Wall Pipe 4’ /12"" 
AK, Wixe 
C.A.F.  #® 17 Wide Reg. Vestibuls 
‘% Parlor - 1 
At 14x 14’x 9' 
e Cubic Contents 1754’ D.86x8' 
i Glass Surface p oe 
Ex.W.8. sev TS 
Eq.G.8. 26’ || Pa Ppa 
Pipe Area we” iE 
W.6 x6! 


First FLoor PLAN. 


for each degree below zero. This rule applies to warm air 
pipes for heating rooms on the first floor, where the velocity of 
the air in the basement pipes is 100 feet per minute, when the 
pipe has an elevation of 1 inch in 12; but inasmuch as the veloc- 
ity increases when the elevation of the pipe is increased, and as 
the velocity of the air in the wall pipes leading to the second 
floor is 300 feet per minute, they can be much smaller; and, in 
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this case, the wall pipe which conveys the warm air to the sec- 
ond floor rooms has an area of 40 per cent. of the necessary area 
for heating rooms of the same size and exposure on the first 
floor. 

By referring to the plan of this residence it will be seen that 
the registers are placed in the wall; and, in order to secure sufh- 
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DECOND FLUOR PLAN. 


cient opening through the hottom of the register boxes, where 
they connect with the basement pipe, specially constructed side 
wall registers have been used, which are so constructed that they 
have an opening sufficiently large to take care of all of the air 
that the basement pipe can supply. 

In the rooms on the first floor, where more than 78 square 
inches are necessary, and where the room above is also heated 
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from the same supply pipe, a No. 17 register has been placed, 
the bottom opening of which has an area of 113 square inches. 
This is connected to the furnace with a 14-inch pipe, which has 
154 square inches area. The question, no doubt, will arise: 
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SPECIAL REGISTER. 


How can 154 square inches pass through the bottom oi this 
register, which has but 113 square inches opening? By way of 
explanation, I will say that in the basement pipe of 154 square 
inches, where the velocity is 100 feet per minute, 117 cubic feet 
of air will be discharged per minute; but the velocity of the air 
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increases when the elevation is increased, and as the elevation in 
this case is increased at the first turn of the elbow, it is estimated 
that this air is traveling at the velocity of 150 feet per minute 
when it is passing through the bottom of these register boxes. 
It will be seen that 79 cubic feet of air will pass through this 
opening at a velocity of 100 feet per minute, and 118 cubic feet 
at a velocity of 150 feet per minute, or more than a 14-inch pipe 
will supply. In rooms on the first floor, where less than 78 
square inches are necessary, a No. 15 register is used; and as all 
of the rooms in this residence have been heated from 70 to 75 
degrees F. during the coldest weather since this plant has been 
installed, some three years ago, it will be seen that the above 
estimates are correct. 

It might be well to explain that while all but two of the rooms 
on the first floor require 78 square inches of the pipe area, and 
that 12-inch pipes with 113 square inches area are used to con- 
vey the air from the furnace to the bottom of these registers, 
the wall pipe, which continues from the top of the registers to 
the rooms on the second floor, has an area of 35 square inches, 
and, inasmuch as each register is supplied with an adjustable 
diaphragm, which can be used as a deflector, the warm air is 
divided while it is traveling upward, which is the only place that 
it can successfully be divided, and 55 cubic feet of air per minute 
is discharged into the rooms on the first floor and about an 
equal amount is discharged into the rooms on the second floor. 

It is owing to the fact that the air for these two different 
rooms is divided, while it is traveling upward, or through a per- 
pendicular conductor, that it is possible to successfully divide 
the air for the different rooms to be heated, while, if this division 
were undertaken while the air was traveling through a hori- 
zontal pipe, it will readily be seen that it cannot successfully be 
divided on account of the warmer air hugging the top of the 
supply pipe. If this division were undertaken while the pipe 
was running horizontally, the branch nearest the top of the 
supply pipe would naturally rob the supply pipe, and the other 
branch would not get its share of the warm air; in which case 
but one room would be heated successfully at one time, as has 
been proved in many cases. This no doubt has caused the 
prejudice referred to above. 

In order that the description of this system may be more 
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thoroughly understood, a plan of the basement is given, show- 
ing the location of the furnace, air ducts, warm air pipes, etc., 
also the first and second floors, which shows the location of the 
warm air registers, pipes, and return air registers. After find- 
ing the amount of air necessary for each room and adding all 
together, we find how much air is necessary. The next thing 
is to have a furnace large enough to allow this amount of air 
to pass through it between the castings, or the furnace proper 
and the castings, and to have an air duct with sufficient un- 
obstructed area to supply this amount of air. If this air is 
taken from the outside of the building, it will be well to remem- 
ber that when heating it from a temperature of zero to 175 de- 
grees above zero it will expand about 20 per cent., but if a 
greater allowance is made, the air supply in all probability will 
be inadequate; and more trouble has arisen in warm air heating 
from a lack of air than from a lack of heat, for it matters little 
how hot a furnace is, unless there is sufficient air delivered 
to it to utilize the heat as is passes over the furnace 
on its way to the rooms to be heated. Then, with a proper 
air supply, a furnace large enough to allow this air to pass 
through the warm air pipes, and the furnace so constructed 
as to heat this air while it is passing over the heating surface of 


.the furnace, there can be no failure in warm air heating, if the 


rooms to be heated are properly ventilated, so that a circula- 
tion of air is secured, unless the warm air is cooled while pass- 
ing through the basement pipes, and this can be prevented in a 
great measure by using a few large basement or supply pipes 
instead of using many small pipes or one for each room to be 
heated. : 

Any furnace manufacturer will guarantee his furnace to heat 
more space where one large register is used with one large sup- 
ply pipe. Then is it not reasonable to suppose that a furnace 
will heat more space with the same amount of fuel with one- 
half the number of supply pipes, or the same space with less 
fuel? 

As proof of this statement, you are referred to this residence, 
where but ten tons of anthracite coal was used to heat 23,548 
cubic feet of space divided into thirteen rooms, where 2,267 
square feet of wall is exposed to a climate where the thermom- 
eter registers as low as 22 degrees below zero, besides there 
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being 504 square feet of actual glass surface, the cooling effect 
of which has to be overcome. 

Besides successfully heating this residence with a minimum 
amount of fuel, all of the rooms have been ventilated and the air 
throughout the house is kept free from impurities, which can- 
not be said of some residences heated with other systems. 

Another feature of this system or plan of heating is that no 
coal dust or odor from the basement is delivered into the rooms, 
as no air from the basement can enter the warm air pipe; and 
air for protection, instead of being taken from the cellar or coal 
bin, is drawn out of the rooms being heated, through the open- 
ing at the bottom of the registers, which is made for the purpose 
of ventilating the rooms being heated and protecting the wall 
pipes from overheating. 





SumMaRY. 

Ct WII ini cited cdc wdssbceecssscbesets cd ikevcesacusdeépaesxenel 23,548 cubic feet. 

I GI anise. Sone: 05: 68000060 0050siesensncnssatesccenectesocccvacd 2,267 square feet. 

RAAT GRIND PONBIGE «0 «0060008006088 cicnccccceesecccaeccesss cosccessbased 504 square feer. 

Actual glass and equivalent glass surface ................ ce cceeeeeeeee .s+++740 square feet. 

RINNE BE CUTIE BOI a 00ce cckcscccccwccccepetodssonnscescace s  oeaeunsavedueden nies 13. 

Number of basement pipes used .............cccccecscecccecessceee « eeeeceoaesiodencesk 7. 

Area of warm air pipes ..... sé  RedbenegeetMpebibick Reedsast Sabmusaen 740 square inches. 

Pe SI Se bsins. Kua inckca shaceded eevcddeoveseccnesa 592 square inches. 

ST OT I siti take css. dateddgeess . cadtdevcacseeadenbesabe 740 square inches. 

BE EE I Fe IIR in ig. ccetizetinscss: 04 cacececnsisa: éess0stheucet 768 square inches. 

IE OE IR EID nncecicck ces sactnd bavdtgnusdacsépasse<eckeeencdal 30 inches. 

DAUR OE BINED. ooo tmedcvinccde ie: ones ..saeeeeeees+--670 square inches, or 4.65 square feet. 

Heating surface of furnace................ ic SDogen os peekeameadeaeawne 124 square feet. 

if Coal consumed during SEASON ..........66. ce ceeeee ceeeee ceecteeeeeeeesesceeceees 10 tons. 

| Proportion of grate to heating surface.............60... ceeceeeeeeceeuee 1 to 27 square feet. 

Proportion of heating surface to space heated ............... 1 square foot to 193 cubic feet. 

‘it Proportion of heating surface to equivalent glass surface................ 1 to 60 square feet. 

‘if Proportion of grate diameter to exposed wall surface ... ............0++ 1 to 76 square feet. 

hit Proportion of pipe area to space heated...............++.5+ 1 square inch to 31.08 cubic feet. 

4) t Proportion of pipe area to equivalent glass surface........... 1 sqnare inch to 1 square foot. 

| Proportion of coal consumed to space heated ....... ........00004. 1 ton to 2,354 cubic feet. 

uf Proportion of coal consumed to equivalent glass surface ... ..... .. 1 ton to 74 square feet. 

| A 
‘| DISCUSSION. 
| 
WI ° 
1 The President: You have heard the paper read. Is there any 
i; gentleman in the furnace business or steam heating line who 
i i would like to speak on this paper? 

i Mr. R. S. Thompson, of Springfield, O.: I am very glad the 
4 hot air question is to be aired this morning. Steam and hot air 
i, and the fan system have their places. The only process for 
i many years to come by which most people can change the win- 
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ter of their discontent to glorious summer is going to be the 
hot air furnace, and in the paper yesterday the author spoke 
about the backward state of the science, and surely the hot air 
furnace has much more need of the fostering of a Society like 
this than steam and hot water, for it is much more backward. 
Moreover, I am firmly convinced that for the ordinary residence 
of not more than fifteen rooms the hot air system is equal to 
the hot water or steam system in every respect, and superior in 
a great many. Now I wanted to analyze some points of the 
address of Mr. Jones. He seems inclined to attribute the re- 
sults secured to the use of large pipes in the cellar and two 
registers to each pipe. I have not any doubt whatever about 
the success he attained. I haven’t any doubt that he managed 
to heat that house of thirteen rooms with ten tons of coal in 
the coldest winter, and I think Mr. Jones will back me up in the 
statement that he was able to heat all the rooms at the same 
time, and to heat all those rooms regardless of which way the 
wind was blowing. That is the proposition that is the most 
often difficult. I am convinced from the layout of that place 
that Mr. Jones had no more trouble in heating the northwest 
room with the northwest wind blowing than a southeast room. 
Isn’t that so, Mr. Jones? 

Mr. Jones: Yes. 

Mr. Thompson: At the same time I am inclined to think that 
Mr. Jones has attributed to the double pipe system, or the single 
pipe for a double register system, a good deal of the result 
which was due really to the very excellent system of installation 
he put in. To begin with he had a tremendous big furnace. 
He had a furnace with a 30-inch grate and with 124 square feet 
of heating surface. It must have been a tremendous furnace. 
That would be equal to an ordinary furnace drum 48 inches in 
diameter and to feet high. And that is not all. He had, if you 
notice, what I call thoroughfares in the furnace. He calls it an 
air space. That is the free passageway between the various ob- 
structions of the furnace and the piping. The difference be- 
tween the aggregate area and furnace piping and the aggregate 
area of all things in that casing, he had a thoroughfare of more 
than the total amount of all his hot air pipe. Now that is an 
exception. Ninety-nine out of a hundred furnaces would have 
about half as much space there as the aggregate area of the hot 
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air pipe, and that is why they fail. That is the second point 
wherein he succeeded. The third point was that he was liberal 
in his use of hot air. He used 740 inches area of hot air pipe 
for that house, which is at least 50 per cent. in excess of the 
average practice in that line. And the last point in which he 
was most preéminently successful was in the fact that you notice 
in the layout of that building that he secured a complete circu- 
lation of the air, and by that complete circulation of the air 
through his return flue register he overcame entirely the back 
pressure which arises from contrary winds. Now contrary 
winds spoil a furnace by creating a back pressure, and if you 
have got a furnace which cannot deliver or you cannot get it 
to deliver enough air to fill all the pipes, wherever there is back 
pressure those pipes are not going to be available. I have 
looked over hundreds of furnaces where they had difficulty and 
where they could not heat the exposed rooms, and in no single 
case did I find that they had capacity enough to deliver air 
enough to fill all those pipes at the same time up to their limit, 
and the consequence was, as soon as they got back pressure 
against one pipe, the law of least resistance compelled the air 
to take the other pipe. But Mr. Jones had air enough in his 
admissions, air enough through the furnace, air enough in his 
supply pipe to fill all these pipes at the same time to the limit of 
their capacity. And that was a large part of the cause of his 
success. Another thing that caused his success in the matter 
of small fuel consumption was the large quantity of air. I am 
glad to see he presented that point in that paper, that you can- 
not heat a house without air. 

Mr. Jones pressed the point that the furnace must have air. 
Now when you furnish a certain quantity of fuel you produce 
so much heat, and it is simply a problem of what you do with 
that heat. The only way to get that heat out is by the air, and 
the only way to raise the temperature of your furnace to the 
highest possible figure is to.have a sufficient quantity of air, so 
that the temperature of the air on the furnace will be low. If 
you have so little air that the air inside the furnace casing will 
be heated up to five or six hundred degrees it follows as a 
mathematical necessity that your waste going to the chimney 
will be heated five or six hundred degrees, while if you carry 
enough cold air through that furnace to keep the temperature 
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of the air passing through that furnace down to 200 degrees, 
you certainly ought not in a good furnace to have much over 
200 degrees in the waste of the chimney. The lower the tem- 
perature of the air as it comes from the furnace (a deficiency 
in heating power made up by its greater quantity) the less the 
aggregate waste of heat. Now there is a point in Mr. Jones’ 
system—while I don’t decry at all his two-pipe system—lI just 
laid out a house on precisely that plan, so I could not decry it— 
but I think he has failed to emphasize the most important 
feature in this system and the things that have secured for it 
such magnificent results—results which could not be surpassed 
by any other system of heating. (Applause.) 

Mr. George D. Hoffman: I simply wish to state that I am 
heating my own house with identically the same plan, two 
registers, one below and one above, the same way Mr. Jones 
illustrated, and it is a success, with hot air. 

Mr. Chew: I see two Mr. Hoffmans here. One has spoken. 
That does not answer for both. I would like to know from the 
Professor how the proportions that Mr. Jones has provided 
compare with the instructions in his course of heating and ven- 
tilation, and whether the information here is along the line that 
they use in instruction in the college. I think here is a chance 
for the Professor to discuss his paper in connection with this. 

Prof. James D. Hoffman: In reading this paper the one 
feature that impressed itself upon me was the size of the furnace 
used. In all our work at the University in the designing of fur- 
nace systems and in the selection of the furnaces for the systems 
we have never been able to come down to the point where we 
could select a furnace as small as the heating men of our city 
have been proposing for different jobs. In our work, as in the 
paper just read, we figure the entire heat loss for a building, 
then by assuming the efficiency of the furnace at, say, 60 per 
cent., and obtaining the value of the coal, say, at 12,500 B. T. 
U., we obtain the total pounds of coal burned per hour. From 
this, with an estimate of the pounds of coal that can efficiently 
be burned per square foot of grate per hour, we obtain the 
grate area of the furnace. From this the furnace is selected. 
That is the one feature wherein we have had difficulty, i.e., in 
making our estimate for the size of the furnace. I think in 
every case we have had to select a furnace which has had from 25 
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to 50 per cent. more grate area than has been supplied by fur- 
nace men around the country. It has occurred to me that we 
might be wrong, and yet from a calculation of heat losses and 
heat supplied we have been obliged to come to that conclusion. 
I was on the point of getting up a minute ago and asking con- 
cerning the best method of selecting a furnace for a certain 
place. What would be your method of determining this? 
Would you take it from the grate area, from the heating sur- 
face, or from the volume of air delivered by the furnace? I 
don’t know that Mr. Jones made the statement, but at least the 
inference you would draw from his paper is that a part of the 
success of the plant was due to the fact that he selected a large 
furnace and had a large grate area. Now that is just exactly 
in accord with the results of our work, and I can only com- 
mend him on that point. It bears out our work and makes 
me more confident that we are on the right track. 

Mr. Chew: I think Mr. George D. Hoffman can satisfy Pro- 
fessor James D. Hoffman there, and I hope he will say a little 
more on the furnace question than he has said. 

Mr. George D. Hoffman: I think there is one thing in furnace 
construction that has been lost sight of by the furnace manu- 
facturers, and that is the fact that hot air always travels up- 
ward in an absolutely straight line. You will find that fully 50 
per cent. of the furnaces that are to-day on the market are 
constructed with the fire pot tapering outwards and the com- 
bustion chamber tapering in. The air travel in the first place 
is deflected by the taper of the fire pot outwards, and the hottest 
part of the furnace is immediately over the fire, and in the com- 
bustion chamber those lines are carried right away from the 
line of air travel. The result is that, as the air cannot be heated 
except by contact, and as it wants to go straight up, it must be 
deflected in some way and pushed over against those surfaces. 
My contention has always been in the construction of a furnace 
that it should be made—and that is equally true of a steam radi- 
ator or anything of that kind—that it should be made with the 
line of the heating surfaces perfectly parallel to the direction 
of the air travel, and that is the whole solution of a properly 
constructed furnace. I think our President here will bear me 
out in the statement that that is the fact. There is another 
phase in my furnace experience. I have been called a crank 
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on the subject of a steel plate furnace. I have always con- 
tended that the fire was the source of all the heat in the furnace, 
and consequently that, as the fire was the source of the heat, the 
less resistance that we would get between the fire and the air 
that we were trying to heat by the fire, the better results we 
were going to get. In other words, a great proportion of heat 
transmission is lost in the thickness of the iron and the air does 
not get it at all. In the proper construction of a furnace there 
is another thing that is very frequently lost sight of, and that is 
the fact that it requires a certain mixture of air with the gases 
that are given off in order to permit thorough combustion. You 
have got to mix the air with the gas and then bring that mixture 
of gas and air in contact with flame if you are going to have 
perfect combustion. Now the ordinarily constructed furnace 
does not have a sufficient combustion chamber in a great many 
cases. The result is that the gases are forced off into what 
they call the radiator, and then passed from the radiator into 
the chimney without combustion at all. If a furnace is con- 
structed in such a way that it has a large combustion chamber, 
so that a certain amount of air can be mixed with those gases 
that are given off, you will get perfect combustion inside of the 
combustion chamber of the furnace; and the small drum which 
passes around the furnace is simply for the purpose for which 
it was intended, that is, simply to bring the air in contact with 
the hot gases and cool them before they pass to the furnace. As 
Mr. Thompson stated, what you want to do in furnace heating 
is equally true in steam and hot water, namely, to bring the 
greatest amount of air that you can in contact with your heat- 
ing surfaces. The same thing is true of a properly made radia- 
tor. 

It is a vital question to every one interested in heating to get 
the most we can out of the fire. The way we can get the most 
out of it in steam heating is to get the greatest possible con- 
densation of our steam, and in hot air heating to get the great- 
est amount of air in contact with the hot surfaces of the furnace. 

Mr. Blackmore: There are one or two statements that Mr. 
Hoffman made that I do not think ought to go unchallenged. 
That is regarding the conducting power of a furnace. Pro- 
fessor Carpenter has made some experiments that show that all 
the heat that is being taken off by contact with either steel or 
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cast iron in any thickness up to three-quarters of an inch will be 
conducted through more rapidly than the air can take it off by 
contact. Therefore it is the experience of all the authorities 
that I have heard of in making these experiments that within 
reasonable thickness the conducting power of any metal is quite 
sufficient to conduct the heat through as rapidly as the circu- 
lating air can take it off, even under forced blast conditions. I 
think Professor Hoffman could probably explain this in better 
language than I have done. He might give us a few remarks 
on that subject, just as he would explain such a matter in his 
class. 

Professor Hoffman: I think I have nothing further to add. It 
is something that I would hesitate to make any definite remarks 
upon without giving it further consideration. I think there is 
a good deal that can be said upon both sides of that question. 

The President: You have never actually tested the subject? 

Professor Hoffman: You mean the passage of heat through 
the metal? No, I have never made any definite experiments 
in that line. 

Mr. Chew: When I was connected with a furnace concern, 
we undertook to sell to a trade in a district where they insisted 
on having cast iron construction, and a large portion of the 
structure we were selling was sheet steel, sometimes 18, some- 
times 16 gauge, so you see it was not very heavy, and to suit 
the demand of this trade we took off the superstructure 
of steel and put in place of it a cast iron structure. That ex- 
posed approximately the same amount of surface, if anything 
there was a little more, and it reduced the heating capacity. 
The fire pot, grate, the casing and inner jacket, and all other 
portions of the furnace, were exactly the same, but when we 
put the cast iron radiator in place of steel we reduced the heat- 
ing capacity of the furnace more than 20 per cent. 

Mr. Jones: I would like to make a remark in defense of the 
article read a few minutes ago., Mr. Thompson, of Springfield, 
makes reference to the success obtained from the system de- 
scribed in this particular heating plant in Battle Creek, which 
we have referred to. While it is true that the large furnace 
and the large amount of air were factors in the successful 
operation of this plant, I wish to bring out the fact that there 
was but half the number of warm air conductors conveying that 
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heat from the furnace to the rooms being’ heated. There was 
less loss of heat in the cellar from friction and radiation, which 
can be obtained by the two registers on the one pipe or the 
two rooms, one on the first floor and one on the second floor, 
being heated from one supply pipe. I have come to that con- 
clusion after experimenting along that line for a number oi 
months through the heating seasons, and I wish it understood 
that a reasonable amount of credit for the success of this partic- 
ular plant is due to the fact that the air was conveyed through 
a fewer number of large pipes than commonly used. 

Mr. Chew: I hear the question asked as to how the ventilation 
was done, and it goes along with the topic that was under dis- 
cussion at the annual meeting. I forget what the topic was 
in words, but it was approximately, “Is it possible to provide 
some practical method of ventilation in dwelling houses?” As 
Mr. Thompson has said, the most important heating work is 
not the heating of buildings that have $10,000 heating plants, 
with fans and high pressure apparatus, but heating the homes 
where the people live, and the ventilation of homes is left to 
men who run tin shops down in the cellar on the corner some- 
where, who are at the mercy of some manufacturer; who, ac- 
cording to Mr Hoffman’s experience, recommend a furnace 25 
per cent. smaller than he finds is theoretically correct. Conse- 
quently those men cannot uplift the cause of ventilaion. They 
have very little influence with architects, builders or customers 
to induce them to spend’some money for ventilation. I have 
found that you cannot get two things in the same place at the 
same time, and the air that is already in a building has got to 
get out before the fresh, hot air comes in. This-piping system 
here mentions a double stack. As a rule that is for fire pro- 
tective purposes, and they don’t take the air to keep the inner 
stack cool. This specially constructed furnace has a line of 
pipes near the floor taking the air out of the room to make room 
for more hot air to come in, and we all know that a very small 
steam jet will induce a pretty lively movement of some other 
liquid, and the exhaust of a small quantity of air exhausted by 
this double stack will make room for more air to come in. It 
will induce a more lively change of air than is provided in the 
furnace system as ordinarily installed. I think that is a very 
important part.of this system. I know very often when a room 
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cannot be properly heated it is because it is almost impossible to 
get enough warm air into the room to heat because there is no 
provision for air to get out. A very small outlet for some of the 
air in the room will let the air flow in enough to change the 
temperature. And another advantage which this or any other 
air or indirect system has is that you cannot heat the room 
toa comfortable temperature, according to a statement by Mr. 
Jellett, without changing the air about four times an hour, 
which is a strong recommendation for the indirect heating 
systems. 

In answer to a question by Mr. Berry Mr. Jones said: 

Mr. Jones: The air in this particular case is drawn out of the 
rooms through the ventilator which is provided at the bottom 
of the register, where the air passes out of the register into the 
space between the inner and outer casing, and from there 
it passes upward, either around the wall pipe or in the space be- 
tween the inner and outer casings of the double wall pipe, and 
between the studding to the attic, and from there is conducted 
to the chimney. This house that we speak of is not provided with 
fireplaces. A fireplace makes a splendid ventilator for a residence 
heated with warm air. By referring to the sketch you will see 
that there are five outlets for air to be taken out of the building; 
this air is conveyed to the main air duct, and is used only dur- 
ing the night when the fire is allowed to run low or between 
night and morning. The air is taken from the house back to 
the furnace and circulated until morning, when the return ducts 
are supposed to be closed, and air taken from the outside, and 
the only ventilation in this particular case is through the regis- 
ter. According to the rules that have been followed in regard 
to ventilating rooms of this kind, this amount of ventilation 
would appear inadequate, because the outlets are small as com- 
pared with the inlets, but the fact that this particular job does 
work successfully is evidence that what Mr. Chew has just said 
is true, that a small constant outlet increases the circulation. 
The change does not take place four times an hour. I doubt 
if it takes place more than four times a day; but, of course, at 
night, when the inside air is used, the change takes place rap- 
idly and constantly. But ordinarily in installing warm air fur- 
naces where a ventilating flue is supplied I have followed the 
plan of taking air out of each room, the same amount as is 
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brought in. This is conveyed through different conductors to 
one main duct, which is connected both with the ventilating 
stack and with the bottom of the furnace, supplied with a valve 
so the air can be turned from the furnace to the ventilating 
stack when outside air would be used to supply air for heating. 
During nights when the fire is low, or whenever it was found 
necessary to do so, the air from outside could be cut off from 
the ventilating stack and the inside air would be used for sup- 
plying the furnace, causing this air to pass from the rooms to 
the furnace and through the furnace to the rooms again. Of 
course in time the air would become foul by being heated and 
heated over and over. Not so much so as in a church or a 
school room, where there are more occupants. 

Mr. Chew: I think it is due to Mr. Jones to explain that it is 
not customary in our Society to move a vote of thanks to a 
member or any one else who favors us with a paper. The only 
evidence of our good feeling is the appreciation of the audi- 
ence, and he has certainly seen that his paper has been received 
with great interest, and the discusion of it cannot fail to be of 
value to all present. The publication of the paper and the dis- 
cussion of it will contribute substantially to the literature on this 
particular line of work. For the benefit of all here I want to say 
that this paper was prepared by Mr. Jones in response to a 
request. 

Prof. R. C. Carpenter: I have also attempted to work 
out a scientific method of proportioning the flues in a furnace 
heated house, which has been published in the fourth edition of 
my work on heating and ventilating, pages 315 and 330. 
The method used was as follows: Let F = square feet in grate, 
C = weight of coal burned per square foot per hour, r = heat 
units per pound of coal, E = efficiency of furnace, h = total 
heat units given off from furnace per hour, T = temperature 
of air leaving furnace, / = temperature of outside air, t = tem- 
perature of room, G = area of glass and outside doors in room 
in square feet, W = exposed wall surface in square feet, H = 
heat lost in room per hour, K = cubic feet of air heated by fur- 
nace per hour, K’ = cubic feet of air required to warm the 
room. Assume 60 cubic feet of air warmed one degree by one 
B. T. U., which is very nearly correct we have the following 
formula: 
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h = CF Er = total heat given off by furnace per hour. (1) 
60 CF Er 


K = “a cubic feet of air heated per hour by furnace. 
. (2) 


H = (G+ 4W) (¢—?) = total heat units to warm the room. (3) 
_ 60(G+4W) (¢— 2) 
rs T-t 

For the average case we will assume 


T=120°, t=70°, #&=0°, E= 70%, 1r= 13,000 B.T.U, 


Er = 9,100 B.T.U., 


K’ = cu. ft. of airtowarmtheroom. (4) 





and we have 


| ho) ree |: 
m whe Ge tah sb a es Re 
m@90 Gs+30).. 0. ws. & 
Since the air heated by the furnace must warm the room 
K = K’, 
from which 
CF=G+3W 
54-2 
If 3 pounds of coal be burned per square foot per hour, 
C = 3, 
which substituted in above gives 
F=G+34W 
162.6 (8) 


If the area of the grate be expressed in square inches F’ we 
have 
G+iWw 


Ma 144 B= 1.13 


= 885 (G+4W). 


‘ 
If the coal consumption were 34 pounds of coal per square 
foot of grate per hour the required grate surface in square 
inches becomes very nearly 


F=08(G+}W). .... . (8a) 


In order to find the cross section of the leader or hot air 
pipe to any room denote the area of the flue in square inches 
by L, the velocity of the air in feet per second by v, in which 
case the cubic feet of air passing through a flue with a section 
of 1 square inch will be 25 v per hour. 
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We will then have 


L= K’ 84 (G+4W) _ 3.36 G+4W) 


25U 25v ; v 





(10) 


The value of v will depend upon the friction in the pipe, 
which in turn depends upon the lergth of pipe ; it will also 
depend upon the temperature and difference in heights. For 
special cases v could be computed, Eut as the hot air pipes are 
generally of short lengths I have assumed as sufficiently accurate 
for most purposes the following values: 


For the first floor 








ns  G+i8 6430 ; 

v= 4, pane Gl spas nearly. . (11) 
For the second floor 

v= 5, pe ee | Ke hf nearly. . (12) 

1.53 1.5 
For the third floor 
T Vv 
v=6, Lo te eee, nearly. . (13) 





1.78 1.8 


From these formula I have deduced the following practical 
rules for furnace heatirg, callirg in every case G+4W as 
the equivalent glass surface : 

First. To find area of grate in square inches, multiply 
equivalent glass surface by 0.8. 

Second. To find area of flue leading to any room in square 
feet, divide equivalent glass surface by 1.2 for the first floor, by 
1.5 for the second floor, and by 1.8 for the third floor. 

Third. Make area of cold air supply 0.8 of sum of sections 
of hot air flues. ; 

Fourth. Take area of chimney smoke flue as 7 that of the 
grate, with allowance of one-half inch per side for friction. 

I have found these rules to give good practical results. I ° 
believe that the accuracy of the work would be greater if 
accurate values for the velocity of the air passing through the 
flue were computed for each case as was done in the example 
cited in the paper. It strikes me that a more simple way to 
obtain the area of the hot air pipes would come by computing 
the area in each case for a certain velocity, as for instance 3 
feet, and multiply this result by the factor needed to make 
correction. 
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Thus, for a velocity of 3 feet per second, the area in square 
inches of the hot air pipe is 


G+iW_ 


I,2 


L. 


This result should be multiplied by the following factors for 
other velocities as shown below. 


Velocity 


Ft. per Second. Factor. 
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TOPICAL DISCUSSIONS. 


TOPIC NO. I. 


‘** Are the commercial demands upon the time of our members the only hindrance 
to the presentation of tabulated or descriptive experience of their work ?” 


DISCUSSION. 


Mr. Frank K. Chew: Mr. President, the Secretary is looking 
over my way. When the time comes to make up the pro- 
gramme for the annual or the summer meeting, it requires quite 
a little chipping in to get the necessary papers and new topics. 
The result is that I have helped the Secretary to prepare the 
list of topics. There certainly is somewhat of a scarcity of 
papers on subjects that some of the men would like to have 
discussed here, and this topic was presented with the idea of 
inspiring the members to send in more papers or more topics 
for the meetings. Is it a fact that the commercial demands 
on your time are so great that you have not time to tabulate 
your work or save a set of plans and dictate to a stenographer 
an account of what you have done? When Anders Reck came 
from the other side of the ocean to talk about his system, he 
was thoroughly posted on it, and the cross-examination he had 
was one that would make many a man back water, but he came 
out tip-top, and I am sure that any man who has installed a 
plant would come out as well as Mr. Reck did. His example 
can be followed with advantage by other members. 


TOPIC NO 2. 


‘* Vacuum Systems of Steam Heating.” 


DISCUSSION. 


The President: There are quite a number of vacuum systems 
in the market, and we are not here to exploit any one particu- 
lar system nor to advertise any one particular system; but we 
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are here to get the best results from each of the systems known. 
If any gentleman represents any vacuum system here this morn- 
ing, we will be glad to have him give us anything that he has to 
offer on this subject. 

Mr. E. K. Munroe, of Baltimore: There is a question I would 
like to ask in regard to vacuum work, and that is, Does an 
ejector satisfactorily operate as a relay for a second pump to 
maintain a vacuum in a first-class manner, or does it maintain 
sufficient vacuum to make a Webster heating job work? I 
am about to install a job in which one pump and one ejector 
are specified. Now if anything happens to the pump and we 
have to fall back on the ejector, I have not had sufficient ex- 
perience to know whether it would operate. I have always 
had two pumps on every job that I have had to do with. I 
would like to be informed on the subject. 

Prof. James D. Hoffman: I have not any real reason 
to offer the gentleman as to why that is done. In fact, I am 
rather surprised it was done. I have come in contact with a 
number of jobs with the Webster people, and in no case have 
I had anything but a duplex pump. I mean a double pump. 
For my part I should rather prefer the two pumps to the one 
pump and ejector. That would be my impression. 

Mr. E. K. Munroe: I would say further, regarding the sub- 
ject, that the last thing I did before leaving Baltimore was to 
make arrangements to install in this particular job two vacuum 
pumps to complete the system. Not that I was afraid that the 
ejector would not work, because the proposition from the Web- 
ster people covered the one pump, but failed to say anything 
about the ejector. The specification from the engineers, Messrs. 
Newton & Painter, of Baltimore, specified one pump and one 
ejector. I would not have insisted on two vacuum pumps 
had I known positively an ejector would do the work. There 
is another job in Washington that I have received plans for, 
which probably will go through with a pump and ejector, be- 
cause I don’t propose to take up the matter the second time, 
but will leave it to the engineers of the Warren Webster people 
who prepared the plans. In the first instance the Warren 
Webster people did not prepare the plans. 

The President: Might not the ejector be intended for an 
auxiliary? 
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Mr. Munroe: Yes; it is a relay. But the point is, will the 
ejector sustain 16 inches or more of vacuum on the system 
when it is being used in the place of a pump, which would 
positively do so? 

Mr. A. T. Hoyt, of Warren, O.: I have had a little experi- 
ence with vacuum heating which may be of interest to the 
Association. I am a florist by occupation, and my experience 
is in greenhouses. They are a little harder to heat than houses. 
I have run with vacuum steam and also vacuum water, and 
have had three or four years’ experience in the two. I found 
that vacuum steam is superior to steam heating in greenhouses, 
for the reason that it does not take the fuel or the watching 
that a steam plant does, and it is very easily managed, from 
the fact that all you have to do is to have your piping right and 
then regulate your fire. When the weather is mild we have a 
low fire, and we have heat in the pipes that you cannot distin- 
guish from water heating, and by regulating the fires it can be 
reduced to probably 100 degrees. It saves fuel and saves at- 
tention. I have left it from 9 o’clock at night until 4 o’clock 
in the morning, on cold nights, and had heat in my house and 
greenhouses in the morning, although the fire in the boiler 
needed kindling before I could start it up with coal. If I had 
had steam heating I would not have had any heat at all. To 
test the thing, I went out at 4 o’clock in the morning and 
broke my vacuum and let the air in, and had to fire up for an 
hour or two and force the air out, whereas if I had put a fire in 
when I got up and left the valve closed I would have had heat all 
the while. 

Prof. J. D. Hoffman: Might I ask this gentleman whether 
he uses a pump? How do you get your vacuum? 

Mr. Hoyt: I get the vacuum by firing and forcing the air out 
of the pipes, and then I have an automatic valve that closes, and 
no air gets back into the pipes; and if I don’t fire strong enough 
to produce 212 degrees, then I am under a vacuum, and get 
down as low as 100 degrees. 

Mr. John S. Brennan, of Milwaukee: I would like to ask how 
you get your vacuum in hot water? 

Mr. Hoyt: By the contraction of the water. 

Mr. J. J. Blackmore: That is a somewhat interesting problem, 
and I don’t think many of us have got it through our minds 
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yet. It appears he forms a vacuum by heating the water in the 
system and then making the system airtight, so that when the 
water cools and shrinks there is a vacuum made. Usually that 
vacuum in a hot water system appears in the form of an air trap. 
Now if the water circulates at a low temperature our friend has 
discovered something that I think has not occurred to many of 
us, viz., that an accelerated circulation in a hot water system 
can be produced by what he calls a vacuum. He expands the 
water, then closes the system tight, and lets the water cool. 
Now there would be a vacuum there, but how much it affects 
the circulation of the water could only be determined by ex- 
periment. I would like to ask Mr. Hoyt how low he allowed 
the water to cool down and how rapidly it circulated. He spoke 
about opening a faucet and letting the air in in one case, and it 
took some time to heat up. I would like to have some ex- 
planation of the difference, and whether he tried it more than 
once. Also I would like to know if there was anything in the 
nature of a tank where he held this so-called vacuum; or 
whether the system was a pressure hot water system with an ex- 
pansion tank. 

Mr. Hoyt: As near as I can remember, I will try to answer 
your questions. My piping is the same as an ordinary hot water 
heating plant, but instead of an expansion tank I have two 20- 
foot four-inch pipes placed probably four feet higher; I fill my 
pipes, and then when I expand my water it fills those four-inch 
pipes—probably forty feet of four-inch pipe. At the end of 
that I have an automatic valve; it is a union, a half-inch union, 
with a solid gasket, and that is screwed down just tight enough 
so that it will leak from pressure; and then when the water ex- 
pands it sometimes forces the water out of that valve. If it 
leaks, I have a tank to catch it in, so it doesn’t do any damage. 
Then when the water contracts, or I draw water out below, 
that valve will close, and then I am under a vacuum anywhere 
as low down as water getting cold will make it. I have had it so 
low that no water would come out of the bottom. I have no 
way of testing exactly what vacuum I have, but I could get no 
water out of the radiator in the house, nor out of the piping in 
the greenhouse. To further test it, I get up about 4 o’clock 
in the morning to watch my fire, and have found the radiators 
in the house hot after leaving the fire at 9 o’clock at night. 
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Sometimes I found fire enough so that I could*rebuild it with 
coal; other times I have to rebuild it with kindling. I fire up 
until in a short time my radiators show increased heat, and 
the radiation in the greenhouse shows increased heat, and if I 
fire strong enough, I have that valve leaking; that destroys the 
vacuum. Sometimes I would turn the pet cock and break the 
vacuum; then I would have to fire quite strong before I got 
the heat again. I am only giving my experience; | can’t tell 
why these things are. 

Mr. J. J. Blackmore: Will you explain how long it took to 
circulate when you let the air in, and then about how long it 
took to circulate when you took the vacuum in. 

Mr. Hoyt: Just as long as it would in an ordinary hot water 
apparatus. 

Mr. Blackmore: Well, what was the difference in the two? 

Mr. Hoyt: Why, in the one case, when I did not break the 
vacuum, just as soon as my fire got to burning the circulation 
increased right away, and I soon had it hot. The other way I 
would have to get a hot fire and fire quite strong before I could 
produce the same heat. 

Mr. Blackmore: Would there be a difference of an hour, say? 

Mr. Hoyt: Yes, easily an hour. 

Mr. Blackmore: Now one point more: Did you ever try the 
difference in the temperature between the flow at the boiler and 
the return come-back to see the difference? 

Mr. Hoyt: You cannot do it when you have a vacuum. You 
cannot get any water out anywhere. 

Mr. Blackmore: But you could have a thermometer. Have 
you ever tried it? 

Mr. Hoyt: I have no hot water thermometer. 

Mr. Blackmore: Could you tell approximately by feeling it 
how much difference there was? 

Mr. Hoyt: No, I could not tell that. I intend to put on a hot 
water thermometer. 

Mr, Blackmore: It would be very interesting to have that put 
on and try the temperature under the various methods. 

Mr. Hoyt: I intend to do that this summer, but I was just run- 
ning the greenhouse for my own profit, and did not care to 
enter into the scientific points of it, but it saves me fuel at both 
ends of the system. In the morning in firing up I don’t use so 








260 TOPICAL DISCUSSIONS. 


. 
much fuel to get heat, and at night it lasts longer. Last March 
I put on a fire one day and went to Cleveland and was there 
for two hours, and when I returned home I found everything 
was all right, and there had been nobody to look after it what- 
ever. 

Mr. Blackmore: That would not be at all conclusive. A good 
hot water heating apparatus would produce exactly the same re- 
sults. The question is now raised that a vacuum in a hot water 
system does accelerate circulation. What I am trying to get at 
is why it does. If it does, it is a new principle we have not yet 
investigated. We know that a hot water job in an open tank 
system will circulate more at some times than at others. It 
may be due to good or bad drafts in the heater, to a clean or a 
dirty fire. I don’t want this idea to be dropped; I want to see 
it investigated to a finish. Nor do I want our friends to go 
away with the idea that it is not practical. It is a new idea 
that one can use a vacuum in a hot water system. We know 
we can get it, but we don’t know, or I don’t know, that it will 
accelerate the circulation. I cannot see yet how it will do it, 
but it is worth while to give the subject a good deal of investi- 
gation. 

Mr. Brennan: If I understand the gentleman right, he says 
he has two lengths of four-inch pipe, that gradually fill with 
water by increasing the heat in the furnace, and after the 
water comes to a certain point he closes that air valve, or union, 
or whatever it is, and my idea is that he has simply a closed 
system of hot water heating. Am I right? I don’t see that 
there is any vacuum to that, and I don’t see that he would get 
any circulation any quicker than he would on a closed system. 
He may heat his fire, and he may heat it to a higher temperature 
than he would if he had an open system; consequently he would 
get more heat in his fire. But from what the gentleman says I 
cannot make out where he gets his vacuum. 

The President: He says he lowered the temperature of his 
fire. 

Mr. Brennan: Yes, but I can’t see that he saves anything by 
that. When he makes the second fire he is where he was in the 
first place. That is the way I understand it. 

Mr. Blackmore: There is undoubtedly something in that. 
The moment you raise steam in a vacuum, the steam is drawn 
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toward the point of least resistance, which is the point toward 
the vacuum. Now if you can produce a vacuum in a hot water 
system, say, at the upper portion of it, undoubtedly when the 
particles of that water begin to flow, it will flow toward that 
vacuum. Just to what extent it would do so is an interesting 
point, but I do know this, that if we can get the hot water at 
the top it will flow down quick enough when it cools, and it 
may be our friend has stumbled on a principle that we can 
afford to investigate. Why should not the circulation be quick- 
ened in a fluid like water as well as a fluid like steam? They 
are both fluids, one more dense than the other. But there is a 
movement of the particles themselves, and, while it never oc- 
curred to me before, I believe it would flow toward the vacuum 
at an accelerated speed. It is a subject I would advise the mem- 
bers to give a great deal of thought to, so that we can drop it 
if there is nothing in it, or carry it through to its conclusion. 

The President: You say you open a valve. When you open 
that valve, doesn’t that allow the air to go in? 

Mr. Hoyt: It does, and you can hear it as far as from here to 
the end of this room. 

The President: Then if you allow the air to get in, where is 
the vacuum? 

Mr. Hoyt: Letting the air in breaks the vacuum. 

The President: Then when does it work best, when the 
vacuum is broken or when the vacuum is in action? 

Mr. Hoyt: Then I am down to an open tank system of hot 
water heating when I break the vacuum. 

The President: Which is the most economical? 

Mr. Hoyt: The vacuum system. I can run all day long, and 
you can’t get a bit of water out of the system anywhere. 

Mr. Munroe: I imagine that he has his pipes arranged in such 
a way that when he breaks the vacuum he creates an air pocket, 
and that is the reason for the difference in rapidity of circula- 
tion, but I don’t see that anything would be gained. It is only 
a quicker circulation in flowing. I would like to ask if that pipe 
is run horizontally or vertically. 

Mr Hoyt: Horizontally, one pipe above the other. 

Mr. Munroe: There it is, I think. The top pipe becomes 
empty and it won’t flow over on account of the grade until the 
water is sufficiently expanded to overcome the air pocket. 
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When that air pocket is overcome you get the circulation you 
cannot get otherwise, and there is absolutely nothing gained 
except that you get a_ circulation immediately when you 
have a vacuum, as you call it, because the heating of the water 
helps to lift the water over the high points more quickly than 
in the other cases. 

Mr. Brennan: I have one of Mr. Hoyt’s cards here that a 
member has handed me and on the back of it is a diagram of 
his pipes. If we had a blackboard, possibly he could describe 
this piping. I really don’t understand it. 

The President: It would be a little difficult to get at that, I 
think, because the gentleman has no real data to go by. Mr. 
Munroe, if you have sufficient data to explain this we will let 
you explain what you understand from Mr. Hoyt's plan and 
system. 

Mr. Munroe: I feel something like a man who has an elephant 
on his hands because while it is clear in my mind that the circu- 
lation will be attained rather more quickly yet just why that 
circulation is caused I cannot explain, unless it is due to the - 
fact, as I have said, that the vacuum that there is in the pipes 
assists the boiler in lifting the water over this high point. If 
that is the case, that explains it; but does that occur? I think 
from this document that we have here and the sketch that Mr. 
Hoyt showed me of this apparatus that there is a short circuit 
which would take away the attempted explanation that I gave 
a while ago. I think it is likely that the short circuit would 
overcome the shortage in heat units given out by the furnace, 
because the apparatus should start immediately through this 
short circuit. In either case, if he had no short circuit, then I 


‘could readily see why the vacuum would assist the boiler to lift 


that water over the high point and start up the circulation. 
But he assures us that the circulation is more rapid when he 
does not break his vacuum. He says he saves an hour in at- 
taining a good flow or a good circulation. I am unable to ex- 
plain the condition from the sketch that I have here, which a 
good many of you have. The four-inch pipe in my mind acts 
as a closed expansion tank, and I cannot see why that circu- 
lation should not begin immediately when he begins to fire. 
Mr. Brennan: If I understand him right, he builds a fire in 
his heating apparatus, and the circulation does not commence 
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until after the water is all heated, until it makes the passage- 
way between the upper pipe and the return pipe, or, in other 
words, the same as a steam heating apparatus, by going around 
and shutting all the radiators off and getting the steam up in 
the boiler and opening up the radiators and letting the steam 
pass through. I cannot see that he gets any more circulation. 
He gets more rapid circulation after he has made the connect- 
ing link on the return pipe at the top of the system instead of 
the return pipe at the bottom of the system. 

The Secretary: I would like to say a word or two on that sub- 
ject. I have noticed in hot water apparatus in cooling down 
that if one line were connected to the expansion tank on an 
open tank system and the other line were bottled up, as it were, 
that the circulation would continue longer in the line that was 
bottled up than it would in the line to the expansion tank where 
the vacuum conditions did not exist. It is not a new thing. I 
think in 1880 Baldwin, in his book on steam heating, illus- 
trates a radiator set on the floor above the boiler, in a steam 
heating apparatus connected below the water line, and that has 
been described as going on circulating long after there was 
steam in the boiler, long after there was any pressure on the 
boiler. When there was a vacuum in the boiler, the hot water 
radiator, some five or six feet above the boiler, continued to 
circulate in this vacuum. The water was held in suspense in 
the radiator and could not return to the boiler on account of the 
air valve being closed. It has been known and practiced for 
years, though not in the way Mr. Hoyt has done it. This ar- 
rangement Mr. Baldwin described accomplished exactly the 
same thing, only he had hot water circulating ahove the water 
line from a steam boiler. 

Mr. Munroe: There is only one thing I left unsaid. I can- 
not see where any saving in fuel would be attained, because if he 
does not give up a certain amount of heat for the water to boil, 
he does not have that heat to give out when he comes to the 
greenhouse. In each case he would have to inject so much 
heat into the boiler. He can only give out as much as he puts 
into the boiler. 

The Secretary: The saving would be in allowing it to run 
longer at a lower temperature if you did not require a higher 
temperature. That is the principal advantage of hot water heat- 
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ing, that you can heat to a lower temperature when you only 
require a lower temperature, and do not wish to maintain 
the intense heat of steam. 

Mr. Smith: Mr. Munroe says you cannot get out of the radi- 
ator any more heat than you put in the boiler, but it is possible 
you might get out considerably less if you were working at a 
disadvantage and had friction. 

Mr. W. R. Stockwell: I understand that the gentleman lives 
very near Cleveland. If there are any members of the Society 
who are interested in this and live near Cleveland, would it not 
be well for them to examine his plant and make a report at the 
next meeting. 

The President: I think that is a very good suggestion. I 
think it would be a very wise thing for some gentlemen living 
near there to go and see this apparatus and see if there is any- 
thing new in it. That is what the Society is for, gleaning in- 
formation wherever it can be found, no matter whether we get 
it from a saw-mill or a greenhouse. We want the very best 
that we can get. 


TOPIC NO. 3. 


‘* How and to what extent, if at all, can the effect of humidity upon the sensible 
temperature of a room be modified by ordinary heating and ventilating appara- 
tus?” 


DISCUSSION. 


Mr. Frank K. Chew: I think this is an interesting subject, 
and I will again describe an experiment which I conducted in 
my own house, heated with a hot air furnace; sitting in the 
evening reading I feit chilly, the result of the natural moisture 
of the body being evaporated more freely than it should from 
the excessive dryness in the air. I looked at the thermometer 
and saw it was up to 83 or 84, and decided that the temperature 
was high enough; but there was something wrong. I got a tin 
pan about four inches wide and three inches deep and fourteen 
inches long, and placed that on the top of a floor register near 
the baseboard and bent a wire so as to form a rack, and hung a 
towel on that so that the towel ran down into the water and 
acted like a wick ina lamp. As the hot air came through the 
register it absorbed the moisture from the towel, and I could 
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read more comfortably, and the plants growing in that room 
thrived better than they did before three pints of water a day 
was evaporated in the room. In one case I felt cold with the 
thermometer above 80. Under the other conditions I felt com- 
fortable with the thermometer down around 70. So that it shows 
in my experience and in my belief that in many cases the trouble 
with heating apparatus is due to the lack of a sufficient amount 
of moisture in the atmosphere to provide that condition which 
we claim is normal. Some of the rest of the members may have 
similar information to give, or something from their own ex- 
perience. I have read the descriptions of blower systems where 
they went to considerable trouble to wash the air and dry it 
and humidify it before it was driven into the building, showing 
that the engineer and the people for whom it was designed both 
appreciated the necessity of a little more moisture in the air 
than is blown into a building under artificial conditions. I be- 
lieve that in the winter season many houses are not as com- 
fortable or as healthy as they would be if the atmosphere had a 
greater percentage of humidity. 

Mr. Smith: I should gather that most of what Mr. Chew has 
said is assumed in the question, because it says, “‘ The sensible 
temperature,” which is precisely the difference between a moist 
and a dry temperature. The question seems to be more par- 
ticularly directed to a discussion of how that can be accom- 
plished by ordinary and simple methods instead of by an elab- 
orate humidier and humidistat contrivance. Those, of course, 
are desirable, and are used in places where the health of the 
people is of enough importance, or where a manufacturer has to 
maintain a constant moisture, for cigars, for instance. But for 
ordinary residences the thing is just as desirable as Mr. Chew 
states. Cannot anything of that kind be accomplished by means 
less primitive than Mr. Chew’s wet towel, and a little less ex- 
pensive than the humidistat ? 

Mr. William W. Macon: As a guest, I would like to ask if 
some of the members have not read perhaps more carefully than 
they had at the time of the last meeting Professor Carpenter's 
paper, in which he gave results of experiments that were made 
in Nebraska? The impression that I got from those experi- 
ments was this: that while there was a difference in the humid- 
ity in the house of this weather observer where he employed a 
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moistening apparatus, as compared with a house exactly simi- 
lar, or the other half of his house, the difference was not very 
great. Moreover, the amount of water was very large. The im- 
pression that I got was that there was not as much advantage 
from putting moisture into a house as there seemed to be theo- 
retically, or as you would imagine you ought to get theoretic- 
ally. 

Mr. R. Collamore, of Detroit: I don’t know that I can answer 
the question that has been propounded here directly; but I 
thought perhaps you might be interested in a trial of humidity 
that was made in a school in this city. It was decided to install 
a system to control the humidity in this school, as a matter of 
experiment. The fan in the school building is of the double 
discharge type, and a humidifier was placed in each discharge 
of the fan. It was found by experiment that a humidity of 
forty was the most desirable. We were under the impression 
that a humidity of 50 to 60 would be more desirable, but when 
we had a humidity of 50 to 60 we found that moisture 
was precipitated upon the windows and the blackboards, and 
therefore we reduced the humidity until we found the point 
where it would not be precipitated. When the humidity was 
as high as 50 we also found that the atmosphere of the rooms 
had a depressing influence upon the pupils, similar to what we 
experience from a so-called “ heavy day” in summer. But 
when the humidity was reduced to 40, we found the results 
very good. I cannot give you as yet the effect of the humidity 
upon the pupils, although we expect to find that out during the 
coming year. The main point I had in mind in speaking was 
that the best point at which to maintain the humidity seemed to 
be 40. One other difficulty that we experienced with this ap- 
paratus was that we could not get a uniform humidity in all the 
rooms, due, no doubt, to the fact that we only had one hu- 
midifier for six or eight rooms. It seemed to demonstrate the 
fact that in order to maintain 4 uniform humidity in every room 
it would be necessary to have a humidifier in each individual flue 
leading to the rooms. 

Mr. Frank K. Chew: Can you give any idea of the amount of 
water that would be evaporated in that connection ? 

Mr. Collamore: I cannot, because we gave up the idea of the 
water pan and used steam jets. We did start to use a water pan 
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with steam coils, and found that we were unable to get enough 
water by that method, due, no doubt, to the fact that our pans 
were not large enough, and it was a very simple matter to use 
steam jets, so we used steam jets and regulated the pressure 
until we found the point that gave the best results. 

Mr. Macon: I would like to ask if you found any unpleasant 
odor due to the steam when you injected the steam instead of 
using the pan? 

Mr. Collamore: I noticed no objectionable odor, and I might 
say in this connection that probably the only way you would 
get objectionable odors would be where the water in the boiler 
was contaminated with oil brought back in the returns; but in 
this plant there are no returns containing oil brought back to 
the boiler, and the city water is reasonably good, so this proba- 
bly accounts for the fact that there was no odor. 

Mr. Feldman: I would suggest that the Chair ask the gentle- 
man to report next winter some more data in connection with 
those experiments to the school. It is very interesting. 

Mr. Munroe: Regarding the question, ‘‘ How can this be at- 
tained by an ordinary heating and ventilating apparatus?” if 
by an ordinary heating and ventilating apparatus is meant 
“direct radiation,” I would say that there can possibly no 
change be attained. I don’t know that this can be gainsaid. 
There is a widespread idea among people generally who are not 
acquainted with steam heating, hot water heating and stove 
heating, that a great deal more moisture is developed by hot 
water than by steam radiation, and a great deal more moisture 
from steam radiators than from a coal stove. That idea is erro- 
neous, of course, but it is the general impression among people 
who are not in the heating business; that is something we have 
to explain often. 

Mr. Frank K. Chew: A while ago I read an article in which 
the author described how the tea kettle over the open fireplace 
gave a certain amount of moisture in the room, and when we 
departed from the open fire and the tea kettle to the plate stove, 
the tea kettle still did service, and later, when some other type 
of heating stove was devised, an urn to hold water was put on 
the stove. In some stoves they surrounded the stovepipe with 
a specially constructed vessel, so that the moisture came from 
that; then, as we progressed to central heating plants located 
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down cellar for heating each room, such as hot water and 
steam, little tanks were made and hung on the coils, and later, 
when the radiators were built, very thin vessels were made to 
hold water, and they were shoved either in between the radiator 
and the wall or between the two columns of the radiator. That 
was the custom several years ago, but in our progressive ad- 
vancement we have turned our backs on some of the good 
things our grandfathers knew about, and now no method of 
providing moisture is provided in the direct system. With 
direct radiation a humidifying apparatus that is very simple can 
be provided. 

Mr. E. F. Capron, of Chicago: I think the statement was 
made that there was hardly any difference between a steam 
plant and a water plant as far as the humidity was concerned. 
I don’t just agree with that. I had occasion last winter to install 
a hot water plant where we had a tempering room and indirect 
hot water on the first floor throughout. The owner of the resi- 
dence had previously lived in a steam heated residence—indirect 
steam—and he told me one morning that he noticed the flowers 
in the room remained fresh much longer than they did in his 
old house, and he asked me why it was. I explained to him 
the arrangement of the system that we had installed, and I 
really believe it was on account of the water indirect system, 
and that the air was not so dry as it was in the steam plant. 

The President: Were there any leaks in the water pipe? 

Mr. Capron: No, sir. The system was not filled from one 
week’s end to the other. The system was absolutely tight. We 
had a large tempering chamber, with a good-sized opening of 
fresh air to it before passing to the separate indirects, etc., and 
in visiting residences with steam and hot water plants I have 
noticed a great deal of difference in the air in these places. The 
air in buildings with the steam plants seemed to be oppressive 
and unstéady, while the hot water plants have been more of an 
even temperature. : 

Mr. H. A. Smith: I would like to ask, if no water gets out 
of the hot water system, how does it impart any moisture to the 
air? 

Mr. Capron: I don’t think there is any more moisture in the 
air than with steam heating, but we don’t heat the air to a tem- 
perature that a steam heating plant will. 
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Mr. Smith: It is not a more moist air, but simply a lower 
temperature. 

The Secretary: I have heard the question asked and answered 
a number of times as to whether hot water heat is more moist. 
Some contend that it is and some that it is not. My experience 
is this: that there is a certain amount of humidity in the air. 
Steam heat, at one pound pressure, will extract a certain 
amount; water at a much lower temperature will not extract as 
much, and when you want to dry lumber you raise fifty pounds 
pressure or more. They are removing some of it at five pounds 
pressure, but the only advantage of hot water heat ovér steam 
is that it does not extract so much natural moisture from the 
air as a steam plant at a higher temperature would. In heat- 
ing greenhouses they put evaporating pans on the pipes so 
that they will pass moisture into the air. In some of our office 
buildings I have known of people who have done this: taken 
a water pan one inch deep and set it on top of the radiator, and 
they claimed that by it they experienced the same agreeable 
feeling that they did from the natural air. 

Mr. Blackmore: The question of moisture in a house is gov- 
erned very largely by the method of heating and by the outside 
temperature. It is a well-known fact that as the temperature 
goes down the moisture is precipitated. At zero the air con- 
tains a great deal less moisture than it does at seventy; hence if 
you are heating by the circulation of the air only, as in the case 
of hot air, you are taking in large volumes of air, say, when the 
thermometer is at zero, and you raise it up very often in the case 
of a hot air furnace as high as 200 degrees. Now there is an 
immediate thirst for moisture by that highly heated air that 
has been brought from the outside. That moisture must be 
supplied. If the dry air comes up in the room it will take it 
from the furniture, if there is any moisture in it, and it will take 
it from our persons. The moment evaporation takes place from 
our persons we feel a sense of cold, which explains Mr. Chew’s 
experiment, as evaporation produces that feeling. Therefore it 
was necessary to supply that moisture to prevent it being taken 
from the body of the person in the room. Any difference in the 
moisture of a room heated by steam or by water is due to that 
same fact, that in a steam heated room you are very often over- 
heated, especially in moderate weather, whereas with a water 
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plant you probably would not be so, and it is due to the differ- 
ence in the moisture as well as the temperature in the room that 
you feel the difference. The zone of circulation around the ra- 
diators is at a higher temperature than the average temperature 
of the room, therefore there is a tendency for moisture to be 
absorbed to supply the lack in this highly heated portion of the 
room. Around the hot water radiator the temperature would 
not be so great, consequently the absorption of moisture would 
not be so great. 

Mr. Chew advanced the question that a direct heated room 
was not supplied with sufficient moisture. The fact that so 
many buildings are heated in that manner is some evidence that 
they are not unhealthy. In your hot air system, where you heat 
entirely by air, the moisture must be supplied from the outside. 
In the case of a room heated by direct radiation, the change of 
air is not so great, and as the change is not great, the call for 
moisture is not great. If a number of persons are occupying 
such a room the conditions are changed materially, because 
each one of them is giving off moisture with his breath all the 
time; but in an ordinary room occupied by one or two persons, 
that condition is not noticed. We are not to assume that a 
room heated by direct radiation is at all unhealthy, or that the 
air is at all uncomfortable, provided it is only used by a few 
people. It is when a large number of people are put in a room 
and the moisture from their breathing is allowed to remain 
that the air becomes humid. If such a room is heated by indi- 
rect radiation, and there is insufficient moisture given in the 
air, it will take it from the bodies and produce a sensation of 
cold. 


TOPIC NO. 4. 


‘* Does the practice of Consulting Engineers, with respect to heating and ventilat- 
ing matters, admit of uniformity in prices for services, and if so, in what direc- 
tion and to what extent 7” 


DISCUSSION. 


The Secretary: This topic was suggested by Mr. George 
Welsby Scott, a member of our Society in Chicago, who is un- 
able to be present and who has written a short paper on the 
subject to open the discussion, which I will now read. 
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SCALE OF PRICES FOR PROFESSIONAL SERVICES. 


In paragraph 8 of the charter of the American Society of 
Heating and Ventilating Engineers we may read that one of 
the objects for which the Society was formed is the establish- 
ment of “a uniform scale of prices for all professional services.” 

Evidently those concerned with the preparation of the char- 
ter were duly impressed with the occasion for making the fore- 
going one of the aims of the Society, and it may be assumed 
that they were prompted in this direction by their several ex- 
periences. Asa matter of fact, few people are so situated that 
they need not be concerned with the question: “ How much 
shall I charge for my services?” To the many this question 
is a constantly recurring one, and in its fmal significance it 
closely parallels the associated problem rarely ever absent 
from the mind of the manufacturer and merchant, namely, 
“ How much shall I charge for my wares or goods?” 

The occasion for this questioning, regardless of its particu- 
lar form, is, of course, to be found in the fact that all matters 
of this kind are inseparable from a primary consideration of 
two parties; the one offering, or able to give, the desired ser- 
vice, and the other the party who is expected to pay for the 
service to be rendered. In a secondary degree is the matter 
of supply and demand in general. 

In many of the beaten paths of service—whether manual or 
intellectual—the scale of charges is more or less arbitrarily 
fixed by local conditions and the action of combinations; but 
for so-called professional services the matter is not so definitely 
arranged. True, custom has set its approval upon certain 
charges for lawyers and doctors; but are we not all acquainted 
with various members of these learned professions who receive, 
at times, fees much larger than those commonly held as stand- 
ard? And is it not a fact that a large number of them receive 
fees very much less? 

To those who receive relatively small payment, or to those 
who feel that their services are worthy of higher compensa- 
tion, the thought of standardizing on a larger basis would, no 
doubt, prove very attractive indeed. But to the more fortu- 
nate ones who, like their equally well favored fellows in law 
and medicine, are in receipt of relatively large compensation 
the matter may appear of much less moment. 
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At all events, the years of practice in law and medicine have 
not resulted in any marked degree of uniformity with respect 
to prices for services in either case; and is it likely that the 
members of this or of any other engineering society or profes- 
sion can do better? Apparently those of this Society who 
framed the charter deemed the matter well within the bounds 
of probability; and now, after well-nigh ten years of active as- 
sociation it would seem proper to determine the status of the 
eighth object of the Society’s reason for existing and inquire 
as to the likelihood of its fulfilment. 

(1) The question may then be asked: Does the practice of 
consulting engineers with respect to heating and ventilating 
matters admit ofeuniformity in prices for services, and, if so, 
in what direction and to what extent? 

(2) Shall the charge be based upon time and expenses? Ii 
so, what shall be the unit of charge? 

(3) Similarly, if the charge is to be based upon a percentage 
of the final cost of the work, what shall be taken as the degree 
of percentage? 

(4) What course shall be taken concerning cases involving 
much detail work and much expenditure for traveiling and 
other expenses. This in comparison with less involved and 
less expensive charges. 

(5) And in connection with the foregoing, what shali be said 
concerning locality; shall engineers in large cities like New 
York, Philadelphia and Chicago charge the same as, or more 
than, their fellows situated in smaller cities, towns or villages? 

(6) And with respect to assistants: How shall the services 
of these be graded and charged for? 

The President: You have heard the suggestions made by the 
gentleman who suggested this subject. Are there any remarks 
on this paper? My own opinion about that matter is that every 
doctor knows his own value. I think that it is a very poor 
heating engineer who does not know his. Still I would like to 
have some of the gentlemen express their opinion on that sub- 
ject. If none of the gentlemen have any new light to shed on 
that subject, we will proceed with the next one. Mr. Black- 
more, you generally have something to say on most everything 
that is worth saying. What do you think about that? 

Mr. Blackmore: I am not a consulting engineer. I think if 
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I were I should want to get all I could. (Applause.) I do 
think this, that there is no profession, that requires the amount 
of talent, the amount of skill and the amount of energy that it 
requires to pursue this calling, that is so poorly paid as this one, 
and I think it is a very laudable object for this Society to do all 
it can to get proper recognition from the public, to the end that 
the public may appreciate the value of the heating and venti- 
lating engineer and pay him adequate compensation for his 
work. The contracting engineer as a rule is not properly paid. 
The amount of his profit is not fair compensation in a great 


. many instances for the amount of labor and skill that he has to 


apply to his work. I am glad to see that the consulting en- 
gineer is being more highly appreciated and is being paid with 
a great deal more freedom than he used to be. I do not feel 
that I can discuss matters of this kind now as freely as I could 
some years ago, as my business connection with the trade is 
now more in a commercial than an engineering way. For 
this reason I feel a little diffident about dipping into purely en- 
gineering questions. 

The President: Mr. Feldman, of New York, is more directly 
in that line as I understand it. Perhaps he can give us some 
suggestions. 

Mr. A. M. Feldman, of New York: That is a pretty hard 
question, on account of the competition. I do not think that 
any Society can set a certain price or a certain standard of fees. 
The consulting engineers of New York, so far as I know, are 
following the plan adopted by the architects, of charging so 
much per cent. on the cost of the work. The average is 5 per 
cent. 

The President: I always thought in New York they had the 
very best system of getting the highest prices. 

Mr. Feldman: Competition doesn’t allow that. 

The Secretary: For a number of years our Society had a com- 
mittee that met in conjunction with the American Institute of 
Architects on this very line of establishing a minimum price for 
services, and at the annual meeting of the American Institute 
of Architects two years ago at Buffalo they decided that any ex- 
pert service in heating or engineering or ventilating was to be 
paid for by the client in addition to architect’s fees, and I have 
somewhere their printed schedule, the charges for their services, 
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which they forwarded to us and also the charge that they were 
to be allowed which I believe is a minimum of 5 per cent. and as 
much over as special conditions warranted. 

Mr. John S. Brennan: In my experience I have noticed a 
great many architects make plans and specifications for build- 
ings of all classes. They will then call on some heating and ven- 
tilating engineer to make heating and ventilating plans, and 
instead of his putting his name on the plans the architect puts 
his name on them. If you ask him why he does that he says, 
“ Well, if I say you do that, those other fellows will knock you 
and tear it all to pieces.” And then, of course, the architect is 
supposed to get as much as he can from the owner, and if he can 
get something he will give the consulting engineer what is left 
after he gets through with the job. And all the points are re- 
ferred to this architect. He won't say who made the pians for 
him. I find that a great many men are circumscribed in that 
way. If they get a chance to make a set of plans they should 
charge for them and put their name on them for each heating, 
ventilating or power plant of any kind. A great many vacuum 
system people make plans and specifications and they some- 
times put their names on them, but they don’t get anything for 
them. All they do is to sell their material, and I think it 
should be left to the heating and ventilating engineer to 
make those different plans. 


TOPIC NO. 5. 


‘* Has the recent discussion of the Plenum System of heating in England added 
any new and useful information on this branch, or conclusively demonstrated any 
point?” 


DISCUSSION. 


The Secretary: One of our members who is present sug- 
gested as an addition to that topic, “ For perfect ventilation 
how should the air be introduced and extracted, downward or 
upward?” 

The President: Gentlemen, this is a topic on which there is 
room for discussion. Some time earlier this year I received a 
copy of a paper written in England condemning the fan sys- 
tem entirely asa method of furnishing fresh air. This is a re- 
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port of the Select Committee on Ventilation of the House of 
Commons. It was sent out early in the year. I sent it to our 
Secretary and asked him if he could get some of the gentlemen 
who made a practice of installing the fan system to write a 
paper in answer to this, but I suppose that our members have 
all been so busy that they have not had time for that purpose. 
But the question has been brought up here as a topic for dis- 
cussion, and we will be pleased if you will use the utmost free- 
dom in discussing it. 

Mr. Feldman: I have also a copy of the same paper, and it 
interested me very much, and that is the reason why I sent in an 
additional topic for discussion in connection with it. I thought 
it would be advisable and justifiable to read a few extracts from 
this paper before the Society here, so as to stimulate discussion. 
For instance, it says: 

“A paper on ‘ Plenum’ ventilation as applied to a hospital 
in Belfast was read a week or two ago before the Royal Insti- 
tute of British Architects. In the course of the discussion, a 
distinguished medical scientist (Dr. Christopher Childs) said: 

“*Tn many “ Plenum ” installations he had inspected, there 
had seemed to him grave defects in the relative positions and 
sizes of the inlets and outlets, and it seemed to him that no 
definite principles had been laid down as to the most important 
details. He was not sure that it afforded fresh air for hospitals 
and schools. They all recognized the necessity for a full supply 
of pure air. It was easy to test the atmosphere and ascertain 
the relative proportion of carbonic acid gas in a volume of air, 
and also to count the microbes; but hitherto analysis had failed 
at one point—in showing them whence came the invigorating 
qualities which they all recognized as present in fresh air. These 
health-giving qualities seemed to him to be lacking in air 
pumped into a building under a “ Plenum” system, and to be 
present in methods of natural ventilation. The value of fresh, 
not filtered or pumped, air was obvious in the treatment of cases 
of phthisis, and all recognized its exhilarating effects. 

He would not allow that it (the “ Plenum ” system) was the best 
for hospitals, as patients needed the stimulus of absolutely fresh 
and frequently changed air.’ ” 

Then another extract from an American authority, Professor 
Woodbridge. Undoubtedly all of you know that Professor 
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Woodbridge has been appointed to examine the Capitol at 
Washington, and this extract is from his report: 

“One would have thought that in these days of higher educa- 
tion and sanitary progress even a schoolboy would know that,” 
as Professor Woodbridge so lucidly explains it: 

“The carbonic acid gas yielded by respiration from the lungs 
and transpiration through the skin is as thoroughly diffused in 
the warm air currents rising from the body as is the same gas 
made by the candle or gas flame in the air currents ascending 
from those flames. That gas when once diffused in air can, 
because heavier than air, no more settle downward out of the 
air, and occupy the lower stratum of a room, than the salt, be- 
cause heavier than water, can settle out of the sea to its bot- 
tom.” 

Professor Woodbrige continues: 

“The air in contact with the body or clothing, or expelled 
from the lungs, made moist and warm by the body’s heat and 
vapor, rises in a current which has a far more rapid rate of up- 
ward movement than any descending rate which can possibly be 
given to the mass of air ventilating a hall.” 

Now all of you know the American method of ventilation is 
downward. The fresh air is let in about eight feet above the 
floor and taken out in the opposite wall near the floor. The 
English method is the reverse, and Professor Woodbridge 
seems to believe in that method. 

“In downward ventilation the air breathed by floor or gal- 
lery occupants must, therefore, be that of the ascending cur- 
rents of vitiated air reversed by and diluted in the ascending 
mass of air used in the downward movement. In well planned 
upward ventilation the individual currents rise to the ceiling 
and there escape, leaving the floor occupant in the cooler and 
purer air supplied at the floor, and untainted by the vitiated 
air which rises out of and away from it. . . . The effec- 
tiveness of properly arranged upward ventilation of audience 
halls is demonstrated in the most recent work of this kind in 
two theaters and a music hall in Boston.” 

Now one thing which especially interested me is the reference 
to Mr. David Grove, supposed to be an American engineer who 
settled in Germany, and who has designed some of the best 
public buildings in Germany, including that of the Parliament 
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Building in Berlin, and who has published a beautiful book illus- 
trating his work. You will see he goes back on his own de- 
signs, which is very interesting. He says: 

“ The failure of the ‘Plenum’ downward system at the Ger- 
man House of Parliament, Berlin, and the substitution of up- 
ward or natural ventilation, and the following extracts from 
the report of the eminent American engineer, Mr. David Grove, 
who carried out the work, are very instructive. After two 
years’ experience with both methods, the engineer reports, 
under date of January 3, 1898, as follows (addressed to K. 
Hinckeldeyn, Imperial Director of Public Buildings, Berlin): 

“In reply to your inquiry of December 25th last, I have 
pleasure in informing you that the practical working of the 
heating and ventilating in the new German House of Parlia- 
ment is such as I felt sure would be the case when preparing 
the plans. The experience gained during the forty years of 
practical attention which I have given to the subjects of heating 
and ventilation has proved to me that no system is so good as 
the up-draught system, this being a natural one, and, if prop- 
erly arranged, in every way effective. When I planned the 
heating and ventilating of the building in question it was stated 
in the programme that down-draught ventilating must be em- 
ployed, and that is the reason why I planned that system. At 
the same time, however, I prepared plans for a system which I 
felt convinced would be far superior, namely for upward draft, 
and the practical working of this principle is in every way satis- 
factory. 

“When experiments have been made with down-draught, 
the air in the room has been found to be very oppressive, 
especially in muggy weather. 

It has for a long time been a fully settled matter in 
my mind that the only way to really ventilate a room is to let the 
air take its natural course. During the whole of my experience 
I have never yet seen a room in which the down-draught system 
is used where the ventilation has been a perfect one; and, of 
course, in any rooms where gas is burned, such a system is 
entirely out of the question.” 

A still more interesting point is the following, which was 
stated by a member of that select committee. 

“ As a significant instance of the change that is taking place 
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in ideas regarding the respective merits of artificial and natural 
methods of ventilation, the results of the new Odessa Hospital 
competition are distinctly instructive, this hospital being one 
of the largest in Russia, if not in the world. 

“ As the efficient ventilation of the hospital was considered to 
be of the first importance, very special attention was given to 
the subject, the leading ventilating engineers in Europe being 
invited to submit plans. There were, it is stated, thirty-four 
schemes in all sent in, nineteen of which were from this country, 
four being American systems. All were mechanical with the 
exception of one, which was a natural system. The decision 
arrived at in respect to these plans was that a mechanical system 
should be adopted. It was resolved, however, that before select- 
ing any particular plan from amongst the number submitted a 
committee should be appointed consisting of engineers, archi- 
tects and others qualified to judge, to investigate into the merits 
of the respective systems, as applied to buildings in different 
countries. This committee commenced its labors in Odessa, 
where several public buildings are mechanically ventilated. It 
seems that in none of the buildings inspected was the mechanical 
system found to be in operation, though of the latest construc- 
tion, the committee being informed in each case that the venti- 
lation was better and less objectionable without it, and it had 
therefore been disused. The committee paid a visit to this coun- 
try and made exhaustive investigations into the different sys- 
tems in use here, including the natural system. Upon the com- 
pletion of their investigations, the report of the committee was 
laid before the Municipality of Odessa, who had also received - 
reports from other quarters, the result being that it was unani- 
mously resolved that mechanical ventilation should not be em- 
ployed and that the natural system (Boyle’s) be adopted. 

“ This certainly speaks volumes as to which of these systems, 
the natural or the mechanical, was found to be the best when 
the test of actual experience was applied to them by competent 
and unprejudiced judges.” 

“Mr. Addison Hutton, architect, in a lecture on the plans of 
hospitals recently delivered before the architectural depart- 
ment of the University of Pennsylvania, made a most signifi- 
cant statement as the result of his investigations throughout 
the states, that with respect to ventilation one point worth not- 
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ing in regard to this was: Doctors, for a wonder, do not differ in 
their recommendations for top ventilation, and what is termed 
ridge or natural ventilation.” 

I think that is interesting, because there must be something 
in it anyhow, and let us discuss it. 

The President: That is what we are here for. 

Mr. H. A. Smith: I have here a later document received 
from England bearing on this same subject. It is made up of 
extracts from a report of a debate of the Royal Institute of 
British Architects at London, on June 6th. It is sent out by 
our member, Mr. Nesbit, who says in regard to it: “ It will be 
found in the foregoing report that a friend of natural ventilation 
repudiated certain means that had been adopted to advocate 
that system and to advertise a particular firm. He referred to a 
publication issued in imitation of a Blue Book report (which is 
what Mr. Feldman has been reading from), but his description of 
it was insufficient. The book was issued in such a way as might 
lead the casual reader to believe that he was perusing a report 
of the select committe of the House of Commons; but the mat- 
ter of which it was made up consisted chiefly of the alleged 
opinions of persons who were not called before that committee, 
and the conclusions set forth were opposite to those at which 
the committee arrived. It concealed its description in the body 
of the letter press, where only a careful reader would find it.” 

Now these are some of the quotations here that bear directly 
on this subject: 

“Mr. Pick, after expressing his high appreciation of the gen- 
erai arrangement of the Belfast Hospital which he had visited 
said: “ In hospitals the superficial area and cubic feet of space 
required to attend properly each patient are necessarily very 
large, and therefore the requisite changes of air are less difficult 
to obtain than in such buildings as assembly halls, workshops, 
schools, out-patients departments and similar places where a 
large number of people are closely packed together. For these 
latter buildings I am perfectly convinced that up to the present 
time no system gives such satisfactory results as a properly 
designed Plenum System, especially when some mechanical 
means are arranged for creating a positive extraction of the 
vitiated air.” 

And again; 
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“ I think it is not only desirable in such buildings, but almost 
essential.” 

Mr. A. Saxon Snell, after a few opening remarks, said: “ It 
was a somewhat unfortunate thing that the question of Plenum 
ventilation had been canvassed so much in the press by one or 
two firms commercially interested in the matter. No doubt 
others like himself had been confronted by their clients with a 
little Blue Book purporting to be a report of the House of 
Commons Committee on Ventilation. A little reading of that 
book would show that it is nothing more than a string of quota- 
tions put together, including some remarks of his own, to show 
that the Plenum system of ventilation was a mistake. There 
was really no need to study such a book, because so many ex- 
cellent papers had been read upon the subject during the last 
few years, notably by the Sanitary Institute and the Institute of 
Civil Engineers and others.” 

And later on he says: 

“ Mr. Harold Griffiths dealt with the charge of the monot- 
ony of the air supply, and pointed out that the temperature 
could be varied under the Plenum system to any degree in the 
winter, or whenever warmth was required.” 

That shows the latest we have from the other side. 

Mr. Blackmore: It seems to me this paper, of which I have 
received a copy, and which I read over with a great deal of in- 
terest, though I did not take the trouble to study it as I should, 
is a very partisan paper, and as I always want to know why, I 
read it to see if there were any real reasons advanced why the 
Plenum system was not as efficient as it ought to be over in 
England. The whole paper amounts to a number of assertions 
and a number of alleged decisions that people came to against 
the Plenum system, without giving any reasons why they de- 
cided against it. Nor does the writer of the paper give any 
reasons why the natural system, as he calls it, works better than 
the Plenum. And while it is a good paper to bring the matter 
to our attention in this country, it shows more than anything 
else that the condition of the art in England is very much be- 
hind. That they are probably blaming a system when the sys- 
tem is all right, but their lack of knowledge of the system is 
causing the trouble that they have had. I confess I cannot see 
why, when you are heating a room with warm air and you are 
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taking out comparatively cool air, you should try and reverse 
the order of nature and put the cool air cut at the top and bring 
the warm air in at the bottom. I dare say you would mix the 
air more, which is what he seems to think we ought to do. I 
think you would mix it up more, but I doubt whether you 
would get it pure. The object in this country has always been 
to bring in pure air and take out foul air, but this writer seems 
to think it is better to mix the air. I suppose for the people 
outside it would be a little better to mix a little fresh air with 
it before we put it out, but on no other theory could I accept his 
reasoning as at all conclusive. 

Mr. Feldman: I tried to read only those extracts which dealt 
with the movement of the air upward. Now I would like the 
members to discuss this statement: Suppose we want to intro- 
duce air for ventilation only, not for heating—heating to be ac- 
complished by direct radiation—and have the air come into 
the room at 70 degrees F. Now the question is, Is it better to 
bring it in as we do in this country, namely, overhead, and ex- 
tract it below, or vice versa, as they recommend in England? 
Mr. Grove does not condemn the Plenum system as a fan sys- 
tem; he merely arrived at the conclusion of reversing the order 
of letting in fresh air and withdrawing the foul. Now if it was 
done for ventilation only, I would like to hear the opinion of 
the members. 

Mr. Brennan: About ten years ago in Milwaukee there was 
an asylum for the insane, possibly two thousand patients there; 
the building was heated by indirect radiators, partially for ven- 
tilation, and by direct radiators. They had the upward ventila- 
tion. In going through those different rooms, the patients 
being crazy people, the smell was very nauseating in almost 
every room. They decided to change and put in the Plenum 
system for ventilating purposes only. They put in two fans 
for three buildings, and had one fan at each end. There were 
three buildings in a row, and they had it arranged so that if one 
fan should break down they could use the other temporarily 
for the other two buildings, and since putting that in you could 
go to any room and notice the difference, just by walking 
through the room, it was so much better and purer in every 
way, and I think that a great many will bear me out by their 
personal experiences in different buildings that are ventilated 
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by natural draft and those that are ventilated by fans, by having 
the heat come in seven or eight feet above the floor and having 
a register taken out near the floor. Now the city of Milwaukee 
has all its schools warmed by direct radiators and ventilated 
by fans run by gas engines or motors, and they change the air 
in the class rooms every minute, or fifty cubic feet per scholar 
per minute, and in the halls and corridors and toilet rooms 
every ten minutes, and you can notice the difference immedi- 
ately by just walking through the rooms; the air is pure and 
fresh. 

Mr. William C. Dean, of Ithaca, N. Y.: I received a copy of 
that pamphlet last winter, and was very much surprised to hear 
any one decry the fan system. I talked with Professor Car- 
penter about it, and he laughed and ridiculed the thing. He 
says that has an official look, but the only natural system that 
anybody advocates there is the Boyle system. This man Boyle 
claims to have a patent on a natural system of ventilation. He 
sent Professor Carpenter an elaborate catalogue, and he says 
that all there is of this thing is this man Boyle trying to build 
up a system by giving the fan system a black eye; that is all 
the thing amounts to. 


TOPIC NO. 6. 


‘* Do the increased benefits of fan over gravity systems offset the operative neces- 

sities ?” 

DISCUSSION. 

Mr. F. K. Chew: Mr. President, I feel that it is only lack of 
knowledge in reference to how to apply fans that prevents 
their wider use, and I am satisfied that some of the men here 
who are interested in the fan side could give, without very 
much trouble, information that would be very useful to some 
of the other members. 

Mr. Brennan: Regarding the fan system, I know that there 
have been several fan systems in the West, and when they got 
20 degrees below zero, which they hadn’t counted on, they 
started up the fan a little faster, and instead of heating the 
building, they simply pumped more air into the building, and 
changed the air a great many times. Now a fan is all right for 
ventilating purposes, and in some cases it is all right to heat 
up large foundries and places where they can use the air over 
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and over again, where they exhaust enough to offset the nause- 
ating air that is made in the building. In a great many cases 
fans may be used; for instance, in this building here a fan 
would not go very bad, if they would push a little of this air 
out and let a little fresh air come in. The fan would be all 
right for ventilating. 

The President : I would like to have some of the other gentle- 
men talk on this subject, but I understood from the talk of Mr. 
Snyder, of New York, that they made a practice in all their 
schools there of using a fan supply for bringing in the quantity 
of air required for the purposes of ventilation, and they de- 
pended upon the direct radiation more for the heat, but the air 
that is used is all brought in by the fan system, and that is ex- 
clusively for ventilation. 

Mr. Frank K. Chew: At dinner Mr. Shanklin, of Charleston, 
W. Va., told me he was about to remodel a system. He hada 
fan in connection with hot air furnaces. Possibly Mr. Shanklin 
would be willing to give us some information about that partic- 
ular plant. 

‘Mr. Munroe: I have something that I desire to say. I have 
had some little experience in ventilating school buildings in 
the last three years. Down at Baltimore there has been quite 
a discussion for a number of years past as to the kind of heat- 
ing to be used in public school buildings. Our new mayor 
and the city officials there determined on a hot blast or fan 
system, and it was the good fortune of the concern I was with 
to land the contracts for heating seven different school build- 
ings. There have been seven school buildings erected in Balti- 
more in the last three years. It fell to my lot to design the 
heating apparatus in them. Specifications were gotten out by 
the building inspector, but they simply said that a fan should 
be used in connection with high pressure steam heating and 
tempering coils. That was sufficient to design a heating ap- 
paratus from. We put in one plant after another and they 
each worked very successfully with an intelligent engineer to 
operate them, but in three cases after we had turned the plants 
over to the city engineer there came constant complaints as 
to the operation of the plant. The fact that we had operated it, 
before we turned it over, on a ten-day test satisfactorily, made 
it conclusive to the building inspector that the job was all he 
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had anticipated, and the firm had a three-year guarantee and 
bond to make the plant good. The consequence was they em- 
ployed this firm to go back and put their engineer on the job 
and operate it for a week. There were five buildings at one time, 
and they put three men on the three of them, and the next 
week put two men on the other two, and the results were ex- 
ceedingly gratifying. We manipulated the apparatus in such a 
way that every room was regulated within two degrees, with- 
out any. mechanical automatic temperature regulation; only 
hand regulation by means of levers attached by chains to mix- 
ing dampers at the base of the flues. The fans were operated 
at the proper number of revolutions to give sufficient air to 
fill every room in the building four times an hour. The trouble 
that the city engineers experienced was directly from laziness. 
They did not want to keep the steam pressure up, and they 
thought they would run the engines with forty pounds of steam, 
and the moment they dropped the steam pressure to forty 
pounds, the revolutions of the fan dropped below the normal, 
and the consequence was that certain rooms in the building 
would get the air and certain others would not get it. That 
is to say, there was a suction out of some of the rooms and into 
the others. That was immediately overcome by speeding up 
the engine and running the faa to the proper number of revo- 
lutions to deliver the amount of air figured on to every room 
in the building, and it turned out to be entirely satisfactory in 
the end. Now we know fans are here to stay. They are not 
only good for ventilating, but they are good for heating. There 
is no direct radiation in any of these schools; it is all indirect 
and all in the basement, and there was no trouble in heating the 
entire building with this kind of apparatus. The registers for 
the inlet of the hot air and the outlet or vent were in every case 
located side by side one above the other, and the circulation 
would be across the room and back, while sometimes there was 
a pretty strong current of air; it was not objectionable, because 
the hot air was overhead, and after the room became heated 
up it would scarcely be noticeable—if there was a draft across 
the floor it was about 70 degrees F., and so it was not objec- 
tionable. 

Now as to ventilating a building with fans, you can scarcely 
use too many fans in ventilating large buildings. The Belvidere 
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Hotel, Baltimore, has just been completed, and it has in it eight 
ventilating fans. There are no heating fans there. The build- 
ing is heated by direct and by indirect radiation, but there are 
eight ventilating fans, with galvanized iron vent ducts, properly 
designed. The plant was designed by a member of our So- 
ciety, who unfortunately is not here—Mr. Henry Adams, of 
Baltimore. Where fans are used properly, better results can- 
not be obtained otherwise. My idea is to extract the vitiated 
air from the building, and the fresh air will get in at other 
points. As I said, fans are here to stay, end we must learn how 
to use them and use them properly, wherever we can. 


TOPIC NO. 7. 


‘* Is there any system of heating and ventilating schoolrooms by means of pressure 
or exhaust fans, or both, which will not be thrown out of balance by opening 
windows ?” 


TOPIC No. 8. 


‘* Is it possible to positively change the air in a building a given number of times 
per hour ?” 
DISCUSSION. 

The Secretary: I think perhaps in opening that discussion it 
will be well for me to read a short extract from the law on 
heating and ventilating school buildings, which has been passed 
by the Legislature of the Stat2 of New York and is how in ef- 
fect, through the efforts of a committee connected with this 
Society. The clause that I would read is this: 

“Such commission of education shall not approve any plans 
for the erection of any school building or addition thereto 
unless the same shall provide at least fifteen square feet of floor- 
space and two hundred cubic feet of air space for each pupil 
to be accommodated, in each study or recitation room therein, 
and no such plan shall be approved by them unless provision is 
made therein for changing at least thirty cubic feet of air every 
minute per pupil, and the facilities for exhausting foul and 
vitiated air therein shall be positive and independent of at- 
mospheric changes. 

Mr. Macon: I believe some one said that was the first state 


that has passed a law regulating the supply of air in school — 


rooms. Is there not a law in Massachusetts on that subject? 
Mr. Smith: It is a suggestive law—a permissive law. 
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The Secretary: There is no mandatory law. The district 
police there have the power, the same as the board of health 
has in any other state, to close a building that is not, in their 
judgment, properly heated and ventilated, but there is no law 
compelling anything of that kind. Along those lines, Mr. Presi- 
dent, I would like to relate an incident in connection with the 
heating and ventilation of school buildings. The work of 
heating some hundreds of buildings in a certain city had fallen 
to the lot of the steam fitter, and he was happy. But he became 
disturbed when a hot air furnace concern who make a specialty 
of heating school buildings arrived upon the scene and con- 
demned the board of education for their methods, and suggested 
the only system that should be adopted for the heating and ven- 
tilating of school buildings. Their representative talked so well 
that a new school, the largest and best school in the city, was 
given into his hands. The board of education built the heating 
plant and he got the money for it, and amongst other things 
in the opening of the school he circularized the city pretty well 
and got a large audience there at the opening, and he said this 
was the only school in the city where the air was being changed 
six times an hour. Everybody was happy except the steam 
fitters. One of them, with a long head and a roll under his 
arm, requested the janitor to bring him a coal scuttle. He set 
it in the center of the room, undid his parcel, which contained 
some tar paper. He opened up the tar paper and put a match 
to it. Immediately the black smoke rose and filled the room. 
He said, “ Now, gentlemen, the air in this room is being 
changed six times an hour. In ten minutes all of this smoke 
will be gone.”” They sat and sat and sat, and the ten minutes 
went on to twenty, and the twenty to thirty, and the thirty to 
forty, and the smoke, while it was getting diluted and thinned 
down, was still in the room at the end of an hour. (Applause.) 


TOPIC NO. 9. 


‘* Is it good practice to design an especial heating system by direct radiation to 
take care of the heating when outside temperature air is above, say, 30 degrees 
Fahrenheit, and supply the additional amount of heat by a fan when the tem- 
perature is below that point?” 


DISCUSSION. 


Secretary Mackay: It does not seem to me that that would be 
good practice. If there is any object in using a fan it is for the 
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purposes of ventilation. If we need ventilation at a low tem- 
perature we need it also at a high température. It would be 
better in my judgment to heat the buildings in moderate 
weather with a fan and supplement it with direct radiation. In 
that way we get ventilation at all times and an extra amount of 
heat in cold weather. 

Mr. Brennan: I think that would be a first-class apparatus 
for a shop or residence or any kind of a building; to use direct 
radiation for heating, and the indirect radiation or fan blast for 
ventilation. If the temperature were below zero it would re- 
quire less direct radiation and more blast system, and if it were 
very cold it would require more direct radiation and less venti- 
lated air. You change the air just as many times in cold 
weather as you do in warm weather, but you would require 
more direct radiation in cold weather than you would in warm 
weather, and in warm weather you could use the fan for chang- 
ing the air where there was no radiation needed at all. 

Mr. Feldman: The practice in shop heating is to use the air 
over and over again. They don’t take in fresh air. That is the 
reason that ventilation by fans in shops is considered cheap. 

Mr. Brennan: There are some shops that are heated in that 
manner by using fans, churning the air over and over again, and 
not taking fresh air, but there are a great many that do take 
fresh air and distribute it around among the different shops. 
Take large foundries and buildings of that class, where they 
want to heat it cheap, and they don’t care anything about 
changing the air at all. In that manner they churn the air over 
and over. But in large manufacturing plants they take fresh air 
from outside. 

Prof. James D. Hoffman: It is a very commor thing for shops 
in our part of the country at least to heat by means of fresh air. 
I think in few cases is the air churned over and over again. The 
fact that they can in almost all cases use the exhaust from their 
engines as heat for the coils makes it practically a cheap system. 
Where condensers are not used, they merely turn the exhaust 
steam into the coils for warm and medium cold weather, and in 
very cold weather a little live steam. While I believe it is 
slightly more expensive than the direct system the circulation 
of fresh air makes it highly desirable. As I understand the 
question that was read by our Secretary, it means two separate 
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systems, a direct steam system and a blower system. The direct 
steam system to be used at a 30-degree outside temperature and 
the blower system below that; am I correct? 

The Secretary: Yes. 

Professor Hoffman: My experience has been that the blower 
system is a good thing for shop service at all times, cold or 
warm. 

Mr. Brennan: Regarding the blower system at all times, there 
would be some times when, if the thermometer were 23 or, say, 
35 below zero, it would be almost impossible for a man to keep 
up steam to heat those buildings by taking air from the outside. 
I have known of cases of schoolhouses where they have had the 
blast system almost entirely, and the engineer would speed up 
the fans and try to heat the building that way, and put on four 
or five extra firemen, trying to keep heating the building. He 
was changing the air more times, and killing the firemen, and 
burning a lot of coal. If the apparatus is put in in the first 
place large enough to overcome those cold temperatures out- 
side, it would be too expensive to operate, and my opinion is 
that to successfully heat a public building it should be heated 
with direct radiation, together with a certain amount of the 
blower system added to it. 

The President: I think there is no question at all, but that is 
the universal practice now in all large buildings, either public or 
private, to use about two-thirds direct radiation. 

The Secretary: It is also found to be of advantage in school 
heating systems from 4 o’clock in the afternoon to 9 in the 
morning on week days, and from Friday evening until Monday 
morning every week, and through the Christmas and New 
Year’s holidays. They can maintain sufficient temperature to 
heat the buildings thoroughly, keep the plumbing from freezing 
by direct radiation, and not operate the fan at all. Where they 
operate fans for ventilating purposes, after school is closed, 
sufficiently long to extract all the vitiated air, they find it is 
an item of economy in running the plant. 

Mr. George D. Hoffman: I had a little experience on the 
question, “ Is ventilating expensive?” We had a schoolhouse 
in a little town I lived in several years ago that was heated by 
direct hot water heat. There was no great trouble in heating 
the school at all times, but it had absolutely no method of venti- 
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lation. They came to me and wanted me to go on the school 
board. I told them I would on one condition, that if I was 
elected the schoolhouse was to be ventilated; if I was defeated 
that would signify that the people were satisfied with the present 
method of heating. I was overwhelmingly elected. I got 
fifteen votes, which was all that was cast in the town. (Laugh- 
ter.) I put in a ventilating plant with a two-inch fan and a 32- 
inch fire pot furnace, running the fan by means of a water 
motor. Now the point that I want to bring out is that we ap- 
parently ventilated that school thoroughly. I never put any 
real test on it, but the fact was that scholars who, previous to 
the ventilation, were continually coming home with headaches 
and complaining about feeling unwell, absolutely had none of 
that trouble after the ventilating apparatus was installed. Now 
the fact that I want to bring out is that the fuel consumption 
was absolutely the same. We ran the fan all the time that the 
school was in session, shutting it down and allowing the fur- 
nace and the hot air apparatus to heat the schoolroom during 
the hours between the letting out of the school and beginning 
next morning. The hot water apparatus was simply used as an 
auxiliary and run during cold weather, so that the furnace was 
doing ‘most of the work, and yet the fuel consumption, with at 
least a half way system of ventilation, was identically the same 
as it was when it was heated simply with hot water. 

Mr. Brennan: There are some doubts in my mind as to that 
fuel bill being the same. The weather might have been differ- 
ent, or something, because if he changed the air in those rooms 
a certain number of times each day there certainly must have 
been more heat units used to heat that air. 

Now I would like to ask some of the members if they have 
any method of determining whether the air is changed in those 
different rooms—I know there are some ways of doing it by 
holding an anemometer or an air motor over the inlet air regis- 


ter, and figuring out that you have so many cubic feet per min- . 


ute going into that class-room, and the supposition is if it comes 
in it will go out; but I would like to ask if the air is changed in 
the room, or if it comes in one pipe and goes out of another, 
holding a good deal of the old air in there yet? 

Mr. Jones: In reply to the gentleman who has just sat down 
I would say that I have had some experience in heating and 
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ventilating school buildings with hot air, not with steam or hot 
water; but my experience in heating the normal school in 
Wauseon, O., would answer that question. We there put in 
enough warm air furnaces to heat the schoolroom, which had 
eighteen rooms, and for each room we supplied an inlet of air 
sufficiently large to fill the room once every twenty minutes, 
with an outlet sufficiently large to take that amount of air out of 
the rooms. The blackboards were along the north side of the 
schoolroom, while the heating and ventilating register was 
about the center of the east side, and would be white with chalk 
dust where it lodged on the bars of the ventilating face, which 
would indicate that the air was being drawn out of the room 
other than directly from the register to the ventilator. I simply 
mention that to show that the air is drawn from the different 
parts of the room and from the lower part, or near the floor. 

The President: Was there a blackboard on the opposite side 
of the room? 

Mr. Jones: No. There was none on the opposite side. 

Mr. Collamore: If there are any consulting engineers here, 
they undoubtedly have had some experience with public boards 
where the appropriations were somewhat limited, and they are 
not always able to install the ideal system. In the school build- 
ings here the idea has been to use the blower system for heating 
and ventilating the schoolrooms, using direct radiation in the 
halls, toilet rooms and principal’s office, and figuring the radia- 
tion so that the halls can be heated to a very reasonable temper- 
ature, even as high as 75 degrees, the idea being that at times 
when the plant is not in use the direct radiation can be used to 
take the chill off the building. In that way we are able to ac- 
complish both results to a reasonable degree without the large 
expenditure necessary for the combined systems. 

As to the matter of the cost of heating and ventilating, I was 
somewhat surprised to hear the gentleman remark that the 
fuel bill in this school which he refers to was no greater when 
the rooms were ventilated than before. In collecting some data 
on that subject recently for schoolhouse work, the amount of 
coal burned seemed to run for a system of direct radiation about 
four tons per room, whereas with the ventilating system using 
fans it seems to run somewhere about eight or nine tons, or 
nearly double, the gravity furnaces requiring just about as much 
as the fan system. 
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The Secretary: I made the remark about the school. build- 
ings, and in doing so I did not want to convey an impression as 
to the right or wrong of it, but merely to say that it is the prac- 
tice in the city of New York, where they spend more money 
for the heating and ventilating of their school buildings than 
in any other city in the world, and the necessity, and the results 
obtained there were largely the means of having our state law 
passed in New York. 

Now in Mr. Hoffman’s remarks there about the amount of 
coal, it would seem that would be so, provided the hot water 
heater which was originally in the building was small for the 
building and had to be pushed'when only heating it in extreme 
weather. Then he supplemented his grate area by putting ina 
furnace with a 32-inch grate—he had that much more capacity 
for generating and introducing heat—and as a result the hot 
water heater which had formerly been used for heating the 
building was only used as an auxiliary and could be run at a 
much lower temperature, and as a result would absorb a greater 
amount of the fuel used in the heater, and I think his saving 
in the ventilation was what he lost when he was heating by hot 
water and allowing the gases to pass up the chimney at a high 
temperature. 

Mr. George D. Hoffman: Mr. Mackay just took the words 
out of my mouth. When he spoke about that I was just about 
to rise and say that the hot water heater was utterly inadequate 
to the building, and in cold weather it had to be crowded to its 
utmost capacity, and in fact the building was hardly warm 
enough to stay in in anything like zero weather or below, while 
after we put in the fan system there was no trouble whatever 
in heating the building. 

Mr. Brennan: The point that I made was this, that it cost 
more money to heat a building by indirect radiation or by the 
blast system than by direct. What I meant was that. he used 
more heat units after he had his fan going than before, and 
whether, if he was not using his heating apparatus economically, 
he was doing more heating after he put the fan in than he was 
before. He was heating more air, consequently he was using 
more heat units. ; 

Mr. George D. Hoffman: Mr. Blackmore made the statement 
a few moments ago that it was clearly demonstrated by a test 
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made by himself and Professor Carpenter that it was impossible 
to take the heat units off an iron plate as fast as the fire would 
transmit them. Now it stands to reason that that being true 
(I am willing to admit it is true), that the more air we can bring 
in contact with that surface, the more heat units we are going to 
absorb, and the less number of heat units we are going to pass 
into the atmosphere through the chimney. I think that is one 
reason why a blast system is more economical, as I have always 
understood that it was, than a system of direct radiation, sim- 
ply because you are bringing more air.in contact with your heat- 


-ing surface, thereby absorbing the heat that much faster. 


Mr. Brennan: I would like to have some of the members 
express their views regarding a steam boiler run at low pressure 
for heating purposes, say from two to five pounds, and the 
same sized boiler under the same conditions run at high pres- 
sure, say fifty to seventy-five pounds of steam, and reduce that 
pressure to the same conditions as the low pressure heating 
apparatus, using a pump or some other means of returning the 
condensation back, using both apparatuses as a heating appar- 
atus, which could you generate the most heat from, or which 
would supply the greatest amount of radiation, the high pres- 
sure or the low pressure? 

Mr. Blackmore: I might start a little discussion on that sub- 
ject. I don’t think there would be any difference in the effi- 
ciency of the boiler at all, providing the low pressure boiler 
was properly piped and the conditions were good for low pres- 
sure. We would do no good by increasing the pressure on 
such a boiler by putting on a low pressure valve and introducing 
a return pump governor. If any difference, there would be 
a slight loss, due to the fact that in carrying a higher tempera- 
ture the water in the boiler would not be quite as good | an 
absorber of the heat in the gases of combustion as they pass 
through to the chimney. But in an actual test I don’t believe 
any difference could be discqvered, it would be so small; if, how- 
ever, the apparatus was put up improperly for a low pressure job 
with small piping, an advantage might be obtained by increas- 
ing the pressure and making a mechanical return. 

Mr. Munroe: I would like to say one thing: To get any 
more capacity out of that boiler, you would immediately have 
to increase the grate surface in order to run it at high pressure. 
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Then you increase the capacity of your, boiler. The boiler 
would not develop any more power unless some change were 
made in it. You could*not run that boiler designed for low 
pressure work at high pressure work unless you proposed to 
burn more coal in that grate. 

Mr. Brennan: The point was whether they could do it, not 
how much coal they would burn. Some people say you would 
have a better combustion at low pressure; while the low press- 
ure man would say that he was absorbing more heat units be- 
cause the water was colder. It might have been colder and 
come in contact with colder water and vice versa. The question 
was could he develop the power more, irrespective of the 
amount of coal burned? 

Mr. George D. Hoffman: I guess about all any one can do 
on this subject is theorize. Now when we reduce the pressure 
of steam, the temperature is reduced by reason of its coming 
in contact with the air that is inside the pipe, and the result of 
that would be, looking at it from a theoretical standpoint, that 
there would be less moisture in the steam reduced from a 
pressure of sixty or seventy pounds than there would be from 
a low pressure steam just simply carried into the pipe and cir- 
culated in that way. Mr. Brennan was talking yesterday with 
Mr. Davis, of the Warren-Webster system. I happened to 
know about the job myself personally, because the job in ques- 
tion was right across the street from our office in Chicago. 
That building was originally piped for low pressure steam. The 
Warren-Webster people got after it and they got the contract. 
The result was that the system was not changed from a low 
pressure system to a high pressure system, and the pumps run 
by the action of the steam generated from the boiler itself, 
but an auxiliary boiler was put in and the original plant was left 
as a low pressure job. Mr. Davis made a statement to Mr. 
Brennan and myself yesterday that on this job they had two 
large pumps, and were utterly unable to get the circulation 
through the system from the low pressure boilers. They after- 
wards changed and turned the boiler into a high pressure 
boiler, and put a reducing valve on the main, with the result 
that they were able to dispense with one pump, and the building 
was entirely heated, and the boiler had no trouble at all in fur- 
nishing the steam. 
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